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DEDICATION. 



To Ulysses 8. Grant and Rutherford B, Hayes, Presidents 

of the United States ; to the Heads of Departments, and to 

the Senators and Representatives of our National Congress, 

through whose wise statesmanship, sound judgment and 

equal justice, those laws were enacted and executed under 

which the jetties at the mouth of the Mississippi River 

have achieved beneficial results of such vast importance to 

the welfare of our whole country, this volume is respectfully 

dedicated by 

The Author 



Office of JAS. B. EADS, Civil Engineer, 

Boom 502, Chamber of Commeree Building, Third and Chestnut Sts,, 

St. Louis, September 16, 1880. 
To Mb. E. li. OoBTHELL, CivU Engineer. 

My Dear Sir : — ^I have read the manuscript of your history 
of the jetties as carefully as my numerous and pressing en- 
g^ements will permit, and I believe that it gives a correct, 
careful, and complete account of the various matters con- 
nected with the enterprise, from its inception to its comple- 
tion, including full details of the construction of the work. 

The very important position which you held during the 
entire construction of the jetties, and the valuable services 
rendered by you in securing their success, inspire the hope 
that your literary labors in connection with them will be 
fully appreciated and rewarded. 

Very sincerely yours, 

JAS. B. EADS. 



PREFACE. 



Having been connected with the jetties at the mouth of 
the Mississippi River for five years, as chief assistant and 
resident engineer, I place the history of the enterprise on 
record, being led to do so not only by a conviction of duty, 
but by an affection for the great work on which I have been 
engaged. 

I do it not only for those who haye been personally and 
professionally interested in the jetties, but also for the in- 
habitants of the great valley, whose agricultural and com- 
mercial interests have been so largely benefited by their 
construction, and still further, for every human being on this 
continent and in the old world, to whom directly or indi- 
rectly may come the beneficent influences of the Mississippi 
jetties. 

E. L. CORTHELL. 
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CHAPTER L 



I niTEODUCTlON — THE MYEIl — ITS TEIBUTARIEB — NECEBSnT FOB A 
COMMERCIAL OUTLET. 

There is scarcely a oivilizetl uation in the world wIiobb iii- 
erests are not more or less deeply a£fected by the Missis- 
Inppi Jetties. 

They have created, and will forever maintain, a deep and 
sab outlet for the most important river system on the face of 
the globe. 

Some idea of the grandeur and magnitude of the valley, 
■whose commerce has been released by the completion of the 
Jetties, may be formed from the following brief extracts from 
BQ address delivered by their projector, thirteen years ago, 
at the reqaest of the Merchants' Exchange of St. Louis, to 
the River and Harbor Convention : 

" The improvement of the Mississippi River involves the 
contemplation of one of the subliraest physical -nondera of 
ft beneficent Creator. The boundless reservoirs which supply 
its channels through such long periods of the year, and make 
it so valuable to man, and which, if opened simnltaneonsiy, 
would overwhelm the valley and mar its usefulness, are, with 
that thoughtful care, which orders all things wisely, unlocked 
in beautiful succession, month after month, by the touch of 
Spring, as she leaves her home in the tropics to bless the 
■«older regions of the North. 

" This gioot stream, with its head shrouded in Arctic snows, 
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and embracing half a continent in the hundred thousand 
miles of its curious net-work, and coursing its majestic way 
to the Southern gulf, through lands so fertile that human 
ingenuity is overtaxed to harvest their productiveness, has 
been given by its Immortal Architect into the jealous keeping 
of this Republic. 

''The garden, which it beautifies and enriches, contains 
seven hundred and sixty-eight million acres of the finest lands 
on the face of the globe ; enough to make more than one hun- 
dred and fifty States as large as Massachusetts ; acres of the 
choicest soil in profusion, sufficient to duplicate England 
twenty-four times over; more territory than the areas of 
Great Britain, France, Spain, Austria, Prussia, European 
Turkey and the Italian Peninsula combined. 

*' If peopled as Belgium and the Netherlands are, and with 
not half the danger of famine, it would contain four hundred 
millions of souls — ^nearly one third of the entire popula- 
tion of the world. Human comprehension cannot grasp the 
grandeur of such an empire. Human wisdom cannot estimate 
the wonderful value of such an inheritance. 

*' This great valley lies between those parallels of latitude 
that are known to be most conducive to health and to the de- 
velopment of the mental and physical energies of man. In 
its capacity to produce the cereals, grasses, cotton, sugar, to- 
bacco, hemp, vegetables and fruits of every kind; in the 
richness and variety of its mineral wealth, the grandeur and 
value of its forests, its inexhaustible quarries ; in a word, in 
all the natural resources which conspire to increase the wealth 
and power of a people, the bounty of Providence has been 
most wonderfully manifested. 

" The stream which in every direction penetrates this fa- 

3d region, and is the grandest natural feature of North 

rica, holds in its embrace the destinies of the American 

B. Sooner or later it must give to the dwellers within 
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this Tallej, poorer and domiuioD over this wtole immense 
oontioent. 

"It is the great arterial system of tliia Eepublic Its vital 
ittranclies and wonderful reticulations permeate and envelop 
the great body of our country, giving unity to amplitude, 
value to productiveness, and to the State, resistless power and 
existence as enduring as human liberty and intelligence. 
Through its copious channels, for all time to come, are dea- 

led to circulate the sustenance and abundance of its 
people." 

The commerce of this great empire will, in time, certainly 
exceed that of any other in Christendom ; and the mouth of 
the great river constitutes the only natural gateway through 
which the immense products of that region will henceforth 
find their way to the various nations of the earth. 

These facts are quite sufficient to clothe with deep interest 
everything relating to the removal of the natural obstructions 
which have hitherto imprisoned the vast and increasing com- 
merce of the Mississippi Valley. 

The motives, however, which have prompted the publica- 
tion of this history of the Jetties, are— their novelty as an 
engineering work ; the peculiar circumstances surrounding 
their inception ; the interesting scientific controversy which 
attended every step of their progress, and the highly instmc- 
tire resulte which they have furnished to the science of Civil 
<eriiig. 

A brief description of the chief drainage basins of the 
Mississippi Valley will enable the reader to form a better 
idea of the immense volume of water and earthy matters dis- 
charged at the mouth of the river, which had to be placed 
■ Wider complete control by the works of improvement to 
rintiiire tbe effectiveness of the Jetties and the permanency of 
I tbe new channeL 

Each principal tributary of the lldississippi liiver has its 
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4 THE MISSISSIPPI JETTIES. 

distmctive characteristics, in reference to extent of territory 
drained, rainfall, Telocity and yolume of its water, and its al- 
luyions. 

The Missouri rises on the eastern slope of the Bocky 
Mountains. It drains by its upper branches the distant Ter- 
ritories of Wyoming and Montana and a portion of the Brit- 
ish Possessions. Its tributaries water a fertile country, 
which for ages has been the home of the Indian and the 
bufEalo, but is now fast filling up with a hardy and industri- 
ous population, and promises to become the future granary of 
the continent It is rich, not only in agricultural products, 
but in timber, coal, iron, and precious metals. Navigable for 
more than two thousand miles, the Missouri flows through a 
country of magnificent mountain scenery, ''America's Won- 
derland." After its confluence with the Yellowstone it be- 
comes a deep stream. It flows through Dakota, Nebraska, 
Kansas and Missouri, and throws its turbid waters into the 
Mississippi above St. Louis. Its basin is the greatest in ex- 
tent of all the tributaries, and its length is nearly three 
thousand miles, exceeding the entire length of the Missis- 
sippi, from Lake Itasca to the Gulf of Mexico. 

The Ohio, though its length is less than that of the Mis- 
souri and its drainage area much smaller, discharges a larger 
volume, on account of the greater rainfall of its basin. It 
flows through one of the most fertile and populous regions in 
America. From its sources in the Appalachians to its con- 
fluence with the Mississippi at Cairo, its banks are covered 
with thriving cities, numerous factories and productive farms. 
It flows through a rich soil, underlaid with limestone and 
abounding in extensive mines of coal and iron, the products 
of which form a large part of its commerce. 

Tlie Arkansas takes its rise in the mountains of Colorado, 
>^mong whose melting snows it finds its source. For the first 

e hundred and fifty miles it is a rushing torrent, leaping in 
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great falls doTn the mountain slopea, wearing into the quartz, 
and carrj'ing in its waters the golden grains that have drawn 
representatives of all nations to the placer mines along its 
hanks and tributary gulches. At Canon City, Colorado, it 
is two hundred feet wide and fifty feet deep, and breaks 
through a range of mountains, forming the walls of the 
" Grand Cafion," over two thousand feet in height. After 
entering the 8tate of Kansas, it passes through what was 
known in the old geographies as the " Great American Des- 
ert," a vast plain, whose rich soil a rapidly increasing and 
industrious population are converting into great fields of 
grain. Thence it flows down through the fertile Indian Ter- 
ritory and the State of Arkansas, and unites with the Missis- 
sippi about seven hundred miles above its mouth, 

The Bed Kiver has its source in a series of springs on the 
east side of the " Llano Eetacado " — the Staked Plain — in 
"Western Texas. This table-land is two thousand five hun- 
dred feet above sea level, and is mentioned by geographers 
and explorers as a sterile desert, but it promises to become 
the great cattle raising district of the country. This river 
flows through the rich cotton and grain lauds of Western 
Texas, forming the bounilury line between that State and the 
Indian Territory. It drains one of the most fertile tracts in 
America, the climate of which is salubrious, being tempered 
by the constant breezes from the prairies ; the rainfall is suffi- 
cient for all agricultnral products ; the soil is rich, and the 
timber abundant. 

Two other tributaries, though of leas importance, are wor^ 
thy of mention — the St. Francis and the Tazoo ; the former west 
and the latter east of the main river. Both rivers flow for 
Dearly their entire length through a rich alluvion, formed by 
the deposits from successive overflows of the Mississippi 
fiiver. Each bustu abounds in timber, and its soil is ei- 
tremely fertile. 
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The Mississippi, rising in Northern Minnesota, flows 
through a rich grain and lumber country, and furnishes an 
abundant water power to the milling towns of that State. 
Passing these, and carrying with it their products of grain 
and lumber, it is joined above St Louis by the muddy flood 
of the Missouri, bearing forward the grain and provisions of 
the great Northwest : thence it flows past rich cities and 
thriving towns, until the Ohio adds its volume of water and 
its fleet of steamers loaded with provisions, iron, coal, and 
other products, and soon the heavily loaded cotton carriers 
become a feature of the stream. The Arkansas, the Bed, and 
many smaller branches swell the volume of discharge to 
more than one million cubic feet every second, and the great 
river rolls, a turbid flood, down through the sugar estates, 
the orange groves and the rice fields of Southern Louisiana. 

There was a limit, scarcely reaching the center of the Val- 
ley, beyond which, for the want of a deep channel at the mouth 
of the river, it was unprofitable to raise cereals. All the in- 
land wealth of agriculture and minerals was land-locked by 
an obstruction that had baffled every effort for its removaL 
This natural blockade of commerce had forced the construc- 
tion of many expensive lines of railroad over the Alleghany 
Mountains, from the West, Northwest, and even the South- 
west, to the Atlantic seaboard. 

Among the many reasons for a constantly increasing de- 
mand for a better outlet were. First — ^The rapid clevelopment 
of the Valley, and the impossibility of carrying its products 
by artificial lines of transportation. 

Second — The improvements that had been made in the in- 
land navigation of the river and its tributaries, on which for 
many years large sums of money had been expended by the 
Government ; and, 

Third — ^The increase in the size and draft of ocean vessels 
and the radical change which has taken place in ocean trans- 
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portation within tfae last few years, hj wluch Bailing TeaseU 
I of small tonnage have been largely superseded by steamships 
of great capacity and speed. 
The following facts are given simply as illustrations of the 
I necessity for improving the outlet of the river. 

In February, 1859, a committee from the New Orleans 

L Chamber of Commerce visited the mouth of the river and 

I reported, that the value of merchandise delayed at the bar 

I iras — for exportation, $5,367,339 ; and for importation, 

12,000,000. 

. In this estimate no account was taken of the value of the 
vessels, nor of any but the leading articles of produce, nor of 
the cargoes of ships which had cleared and were ready for 
eea, but whose commanders deemed it prudent to remain at 
the wharves at New Orleans, until there was a prospect of 
getting over the bar without detention. One item of mer- 
chandise delayed at the bar was nearly 72,000 bales of cot- 
ton. Many of the vessels had been detained for weeka A 
month lateT, there were thirty-five vessels inside the bar 
waiting to go out, three on the bars, and seventeen outside 
at anchor waiting to be towed in. From 1872 to 1877 inclu- 
sive, 417 vessels grounded and were detained at the mouth 
of the river, with a total detention of 12,467 hours. It was 
during this period that the Government made its most streii- 
QOUB exertiona to open the channel through the bars. 



CHAPTER n. 

THE DELTA — ^HISTOBT — OBOWTH — ^BEQIMEN. 

The following ancient and unique map and description^ 
while perhaps not accurate in geographic or historic detail, 
will exhibit the general features of the delta, a century and 
half ago. 

**An Account of the river Mississippi, with an cucuraie New MAP of 

that river from the sea to Bayagoulas. 

*' TPHE River Mississippi is, next to that of St. Lawrence, the 
-*- chief of all the rivers in North America, and by its easy navi- 
gation, the many fine rivers that fall into it, one of which is the 
Ohio, and the fruitfulness of the country on each side of it, it is 
preferable even to that of St. Lawrence. It takes its name from an 
Indian word which means, The antient Father of Rivers. It was 
first discovered in 1654, by our countryman Col. Wood ; and, soon 
after the restoration. King Charles made a grant of the country on 
each side of its mouth, by which it empties itself into the Bay of 
Mexico, which grant was afterwards purchased by Dr. Cox of New 
Jersey, who sent two ships, and made a settlement upon it, but was 
not able to pursue his projects ; and therefore the French, who had 
never discovered the mouth of this river till 1699, began in 17 17, 
to make a settlement upon it, which they have since pursued with 
great vigour and success, as we now feel by their spiriting up and 
supporting the Cherokees against us. (See our Vol. for 1747, p. 

568.)" 

m other sources we gather information which somewhat 

\ with the statements made in the above descrip- 

8 
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tion. There is no doubt that the Spaniards discoTered and 
possessed the delta long before the English or French occu- 
pied it The records of their discoveries bear date of the 
sixteenth century. 

In all the French or English records and charts of the in- 
terior of the country, of a date prior to 1680, no sign of the 
Mississippi River is found, although the unfortunate but dar- 
ing De Soto was the first to make it a matter of history, by 
his enthosiastic description of the great river, as standing on 
the overlooking heights near Memphis, it suddenly flashed 
npon his sight in all its grandeur. This ■n%8,in 1539, but the 
river and the delta were not thoroughly explored until 1684, 
when La Salle, puraaing his explorations from the upper 
] tribntaries, came down the river and encamped on the preg- 
' ent site of the City of New Orleans. On the 6th of April, of 
that year, he arrived at the head of the passes, and found 
ftt that time three great outlets. He took possession of the 
mouth of the river and all its tributaries, and maintained the 
claim from Pittsburg to the Eocky Mountains. In honor of 
Louis Xr\^, the king, he called this vast possession, Louisi- 
ana, and named the river St Louis. De Soto had called it 
"Espiritu Santo." The Spaniards knew it as "Escondido 
Rio Grande." The Indians gave it various names, one of 
which was "Mechacebe" from "Media" great and "ceJe" 
river. This the French cormpted into " Mississippi." 

In reference to the changes in the conditions of the Missis- 
sippi River in the past ages, we have but little reliable m- 
formatton. AVljile this may not be of importance to a 
complete understanding of the subject, yet it is of interest 
At present the Mississippi is es.'jentially a muddy river, but 
there is no doubt that formerly it was comparatively a clear 
stream. There is every indication that five thousand years 
ago, a spur of the Ozark Mountains, between St Louis and 
Cairo, presented a barrier to the river three hundred feet 
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high^ and that the surface of the great lake thus formed was 
at the level of Lake Michigan, and connected with it ; that 
the extensive prairies of Indiana, Illinois, Iowa and Missouri 
were once covered by this inland sea, and that the rich soil, 
which characterizes these States, was formed by the sediment 
brought down by the Missouri and other tributaries. There 
are also indications that the Ohio Biver was obstructed by 
similar mountain ranges. It was not until these obstructions 
were worn away, as the St Lawrence is now slowly wearing 
away its obstruction at Niagara Falls, that this vast area 
was drained of its waters. Then the rivers fell into their nat- 
ural channels. The immense amount of sedimentary matter 
from the Missouri and Ohio came down through the present 
alluvial region of the main Mississippi, and commenced that 
rapid and extensive delta formation which we now find at the 
mouth of the river, after filling up the estuary, about thirty 
miles wide, which extended more than one thousand miles 
into the country. 

Judging from the mean annual growth of the delta into the 
gul^ since the date of the earliest reliable charts, it would 
seem to be not much over 4,400 years old. 

The original mouth of the estuary of the Mississippi could 
not have been far from the coast line east and west of it, and 
thus the prolongation of the river into the gulf has been 
about two hundred and twenty miles. Until a recent age, it 
had advanced in comparatively deep water, until it reached 
the head of the passes, and from that point the descent into 
the gulf is much more rapid. The late examinations of the 
United States Coast Survey show that, nine miles off the 
mouth of South Pass, the water is six hundred feet deep, and 
twenty-five miles ofi^ three thousand feet deep, while depths 
of two and a half miles have been found in some portions of 
the gulf. 

The process of the delta formation should be described. 
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and the causes tbat protlnced tlie obetmctions to commerce 
Kt the mouth of the river Bbould be briefly stated, that the 
itory of the atterapts to remove thcDi may be intelligible, 
id the discnssioiiB that followed these attempts, looking to a 
permanent improvement of tlie channel, may be nnderetood. 
This important fact is before ns at the outset, that, while the 
depths of water in the river are fiom fifty to two hundred 
feet, yet between the river and the Gulf of Mexico, around 
the whole Cfsrdon of the delta, there ia a shoal ground over 
which, in its natural condition, the masLmum depth is not over 
kliurteeii feet 

From the confluence of its last tributary — the Red River — 
hundred miles above its mouth, the Mississippi is deep 
comparatively narrow. At Kew Orleans it has a depth of 
lore than one hundred and fifty feet, and a width of half a 
mile. The deep and narrow channel extends to within fifteen 
miles of the gulf, when it grailnally widens to a mile and 
three-quarters, and its depth diminishes to about thirty feet ; 
it here separates into three channels or outlets, throwing 
them out like tongues into the sea. 
At the mouth of each of these passes the waters spread out 
the right and left over a full half circle. Between the 
passes are wide, shallow embayments. The river is the car- 
rier to the sea of the washings from the mountain slopes, the 
plains and prairies of the great valley. With the jirinciples 
that govern the flow of its waters, especially as far as they 
relate to the sedimentary matter in them, we are directly con- 
cerned. 

It may be stated as a well established fact, that other con- 
ditions being the same, the amount of sediment transported 
ipends upon the velocity of the current The river is able 
carry a certain quantity of solid matter in suspension, and 
at any time it is not burdened with this amount, it will 
it up from the bed and banks, but once loaded to the ca- 
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pacity given by its Telocity, it refuses to take a greater bur- 
den^ and flows against its banks and over its bed without 
eroding them. 

The river has power given it for work, just the same as 
the waterfall has power to move the wheels, or the steam en- 
gine to accomplish mechanical effects ; the same principles of 
dynamics govern all these forces. The river, by the velociiy 
of its current, has a constant power to transport solid matter 
to the sea ; the greater the velocity the greater the power. 

There are, however, other minor causes at work. The ir- 
regular course of the river and its uneven bed, while they re- 
tard the currents by frictional resistance, assist in giving ver- 
tical motion to the particles of suspended mud and silt, as a 
whirlwind by its upward motions often carries aloft heavy 
substances and transports them long distances. Yet it is 
also a fact, well proven, that even in the smooth, straight 
artificial channels of canals and mill races, substances that 
are heavier than the water will, if forced to the bottom, in a 
short distance rise to the surface. It is a common occur- 
rence at times of flood river on the Mississippi, in places 
where no irregularities exist, to see water come from near 
the bottom to the surface, loaded with a heavier and coarser 
sediment than any that is floating there. 

Thus the river, by its horizontal currents and its vertical 
eddies, by its whirls and boils, transports the mountains to 
the sea. At first the rocks come tumbling down into the 
creek and canon beds ; broken by the fall, the dashing tor- 
rent rolls them onward, wearing off the sharp comers and 
loosened portions, grinding the rocks into gravel, wearing the 
gravel into sand, rolling over and over the sand from one bar 
to another, until disintegrated, worn, and ground to an almost 
impalpable powder, the river sweeps it out into the gulf, to 

distributed by its ceaseless currents over its vast basin. 
118 forever the river is at work, striving to maintain its 
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chaunel bj transporting to the sea the solid matters which 
the rains pour into it through its numberless tributaries. 

At extreme high water the Mississippi Kiver transports to 
the sea 1,210,000 cubic feet of water and 2,000 cubic feet of 
sold eiirth in suspension per second. 

At extreme low water the volume discharged is about 250,- 
000 cubic feet per second, and the ratio of sediment to water 
is then Tery smalL It is during the flood season that the 
bars at the months of the three passes are pushed out into 
the gulf at the approximate rata of 300 feet per annum at 
Southwest Pass, SCO at Pass i. Loutre, and (formerly) 100 
feet per annum at South Pass. 

^Tien the muddy waters leave the land's end at the mouth 
of the passes, and begin to spread out over the submerged 
banks and shoals forming in advance, the current, which haa 
bU through the passes flowed at a rapid and uniform rate in 
a deep and stable channel, gradually loses its velocity aud 
I drops its load of sediment. As the flow of the water ex- 
I pands more aud more to the right and left, the depths in the 
lel going seaward continually decrease, as the frictional 
iBce increases, until the crest of the bar is reached, 
i the depth is the least. At Southwest Pass the normal 
depth is about 13 feet, at Pass h. Loutre 11 feet, and at South 
Pass 8 feet. This depth varies little during the year, or from 
^ar to year, unless changes of importance occur in the pass 
ieiL 

At South Pass the upward slope from the land's end to the 
crest of the bar was at the rate of one foot in four hundred ; 
the slope from the crest to the deep waters of the gidf was 
one in sixty. The distance of the crest of the bars from the 
|>laiid's end also varies with the volume of water flowing in 
3te pass. At Southwest Pass it is Ave miles, and at South 
I P&B8 two and a quarter miles. The material composing the 
B ia a very fine sand mixed with clay. 
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The gulf into which the river pours its annual floods is a 
great inland sea of salt water. The range of the tides is very 
small, not averaging over fourteen inches, and along the face 
of the delta they occur but once in a day. At flood river the 
fresh water pushes the salt water out of all the river chan- 
nels and passes, and away from the mouths of the passes, 
even to the outermost crest of the bars, and then flows 
through a bed of salt water, gradually widiBning until it be- 
comes a thin, light brown sheet, whose line of demarkation 
with the green salt water is clearly defined and can be seen 
many miles from land. The river thus continually pushes out 
its bars into this almost tideless sea, which in turn by its 
waves, tides and littoral currents, exerts a leveling and 
eroding influence upon them, especially in low-water season* 

To complete this general description it is necessary to 
state a few facts of minor importance. 

The range between high and low water of the lower Mis- 
sissippi is as follows : at the mouth of the Ohio it is 52 feet ; 
at Natchez, 375 miles above its mouth, 51 feet ; at New Or- 
leans 16 feet, and at the head of the passes 2^ feei 

At Natchez, the fall per mile at high water is about 3.2 
inches ; New Orleans to Bed Biver, 1.85 inches ; head of the 
passes to Quarantine, 1^ inches ; through the Southwest Pass, 
2 inches ; and through the South Pass, 2^ inches. 

At New Orleans the velocity is about 6 feet per second, 
and at the head of the passes about 5 feet per second. 

At extreme high water the surface of the river is several 
feet above the whole alluvial basin, and nothing but the 
levees built along the banks prevent a general overflow. For 
a distance of thirty-five miles above the mouth of the river, 
the country is inundated during every high-water season, and 
within five or six miles of the mouths of the passes, the low, 
marshy banks, even at low river, are covered by the tidal 
overflows. 
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^^^^^^^^^P THE DELTA. ^^H 

The following is a table of the dimensions of the main ^^| 
passes of the Mississippi : ^^H 


._ 


L*ngI1i lo 
of Bu. 


WldLtL 


Ssa. 


1 H 

Craet-wctloiL 1 SJMbuge. ^^^H 


SonthwEst Paes.... 

PuslLontra 

Sooth^«s8. 


17 
15 
13i 


Fal. 

LSOO 

1,900 
700 


Feel. 
40 
88 
84 


60,000 
GO,OOD 
24,000 




On the left bank of the rirer, three milea above the head ^H 
of the passes, Cubitt's Gap — a crevasse, formed in 1863 — dis- ^H 
charges a volume into the adjacent bay about equal to that ^H 
of South Pass. ^H 

The width across the bar at Southwest Pass, from eighteen ^^| 
Eeet depth in the pass to the same depth in the Oulf, is one ^| 
and a quarter miles. At South Pass it was one and three- ^^ 
qoarter miles. The length along the crest of the bar at 
Southwest Pass over which it discharges its volume, is two 
and a quarter miles, and at South Pass it was about one ^^| 
taile. ^M 

The approximate amount of solid matter discharged annn- ^H 
ally by tlie river is 276,718,933 cubic yards, equivalent to ^^M 
a prism one mile square and 268 feet high. ^^M 

The tidal wave approaches the mouth of the Mississippi ^H 
from a southeasterly direction, and creates a current past ^H 
the delta which varies from 0.3 of a foot to 2.5 feet per sec- ^H 
ond, the mean being about 0.5 of a foot. ^H 

The winds exert an important influence ; they have the ^H 
characteristics of the northeast trade winds. ^H 


Many of these important facts are taken from Humphreys ^^| 
^uid Abbot's elaborate report ^^M 
^m There ia found at the mouth of the passes a peculiar phe- ^^| 
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nomenon called " mud lumps/* or islands, which are poshed 
up above the surface of the water near the crest of the bars ; 
they rise sometimes ten or fifteen feet above the water, and 
vary in size from a few feet in diameter to an area of thirty 
acres. They are formed either by gaseous forces or by the 
pressure of the advancing bars. The material composing 
them is a sticky clay, although a close analysis shows over 
sixty per ceni of mineral silt. 

The foregoing disconnected facts, and incomplete descrip- 
tion of the delta and its bars are here given, to be supple- 
mented in succeeding chapters by a more definite and con- 
cise description of conditions, causes and forces. 
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ITTEICPTS TO DCPEOTE NAVIGATION AT THE MOIH^ OF THE IDB- 
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f^ Attempts were made, as'fisriy ftal79fil, foi deepen the chan- 
nel at the month of the Mississippi River, by dragging iron 
ImrroBB over the bars ; birt the history of the efiorta of the 
United States Government to remove tljeae obBtructioua to 
commerce dates back only to 1837, when an appropriation 
was made by Congress for an extended and accurate survey of 
the passes and bars, and for deepening the channels by dredg- 
ing with buckets, a plan which had been recommended by a 
board of United States Army Engineers. The appropriation 
waa Binall, and was exhausted in snrveys and preparations 
(or the work. No other attempt was made until 1852, when 
f75,000 was appropriated. A board of army officers ap- 
pointed at that time was instructed by the War Department 
to report a plan of operations. The board recommended : 

" first, — That the process of stirring up the bottom by 
suitable machinery should be tried. 

** SrrontL — K this failed, that dredging by buckets should 
be tried. 

" Third. — If both these modes failed, that parallel jetties 
ahonld be constntcted, five miles in lengtli, at the mouth of 
the Southwest Pass, to be extended into the gulf annually, as 
experience shoald show to be necessary. 



18 THE MISSISSIPPI JETTIES. 

" Fourth — Should it be then needed, that the lateral onir- 
lets should be* closed. 

" Finally, should all these fail, a ship canal might be re- 
sorted to. 

" The recommendation of the board to dredge by stirring 
up the bottom was approved by the War Department, and a 
contract was accordingly entered into for deepening the 
Southwest Pass to eighteen feet. The contract was success- 
fully executed, and a depth of eighteen feet obtained in 1853. 
No further appropriation was made until 1856, and, as antici- 
pated, no trace of the former deepening was left 

" In 1856, 1330,000 were appropriated for opening and keep- 
ing open by contract ship channels through the bars at the 
mouths of the Southwest Pass and Pass k I'Outre.*' (See 
Humphreys and Abbot's Physics and HydrauUcs of the 
Mississippi Biver, p. 486.) A contract was awarded to 
Messrs. Craig & Bightor, for opening both passes twenty feet 
deep and three hundred feet wide, and for maintaining that 
channel four and one-half years. They constructed on the 
east side of Southwest Pass, a jetty about a mile long, built 
of a single row of sheet piling, which, with the assistance of 
harrowing and dredging, deepened the channel to eighteen 
feet Failing to complete their contract, the Government 
continued the work with the remainder of the appropriation, 
and the depth of eighteen feet was maintained at both passes 
during part of the years 1859-60. No attempt was made to 
open the channel during the war. 

In 1868-'69 the Government constructed a steam propeller 
dredge, at a cost of $350,000 [Appendix 1]. The propeller 
stirred up the mud at the bottom and threw it to the surface 
by means of a deflector behind the propeller, the object being 
to have it carried away by the currents. A second boat of 
similar plan was built soon after. These boats were in almost 

istant use for three years. A board of army engineers 
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gave their opinion, in the winter of 1873, that the results ob- 
tMned did not warrant them in estimating that a greater depth 
than eighteen feet could be maintained by dredge boats. 

All the methods employed from 1837 to 1875 were simply a 
contest with the depositing forces of the river and the wave 
forces of the gulf. The channels which had been opened dur- 
ing the season of low river, when the water was free frnm sed- 
iment, often filled up suddenly when the floods brought down 
'upon the bars the enormous quantity of solid matter with 
which they were loaded. After months of persistent scraping 
or dredging, a severe storm, sweeping the waves across thia 
artificial channel, often filled it up in a few hours with the 
Jwavy sand washed in from the neighboring reefs. 
I During all these years various plans for a permanent outlet 
irere proposed by civil and military engineers. These propo- 
BitioDs were brought before Congress for its action, but with- 
oat any practical reeulta. 

As early as 1832, Major Benjamin Buisson, Chief Engineer 

the State of Louisiana, designed a plan for a ship canal at 
S point a few miles below Fort St. Philip, to connect the Mis- 
sissippi River with the waters of Breton Sound. He sub- 
mitted his plan to the State Legislature. They ajiproved it 
and adopted the following resolution: "Resolved by the 
Senate and House of Representatives of the State of Louisi- 
ana, in General Assembly convened, that our Senators and 
Representatives in Congress be requested to bring to the no- 
tice of the General Government the probable practicability 
of such a work" (a ship canal connecting the Mississippi 
Hirer with Breton Sound), "and to urge an early estimate 
and survey of the same by competent officers." 

A survey was ordered and reported to Congress by the War 
Department in 1837. In that year Major W, H. Cliase pre- 
sented the first well-defined plan for a snip canal. His esti- 
mate tor its construction was $10,000,000, a sum entirely too 
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lttr((0 to be appropriated at that early day for any public im« 
provatnant lu 1852 a mixed naval and engineer board was 
(Hinvaued. The members of the board were Com. W. K. Lair- 
liiiar, U. a N., Major W. H. Chase, U. a A., Capt J. G. Bari- 
imrd, U. 8. A., and Capt O. T. Beauregard, U. S. A. They 
raootnmauded that the appropriation of $75,000 available at 
that time should be expended in stirring up the bottom, and, 
lu raooumuMuliug another appropriation, advised that, if 
diH^vlgiug nhould prove a failure, the appropriation of $150,000 
ulumUl be ex))eudtHl in the construction of jetties at South- 
wiMit l^Mis» and in their report stated that the "project of 
j^tli^A id l>ast>d upon the simple fact that» by confjuing the 
vn^t^j^rti^ whioh uo\r escape uselessly in lateral directioiis^ to a 
uarn^w chautt4»l» the depth of this narrow channel must be 
iu<4f^>as»0<l — itt other wards» the existing bar must be cut 
awn^Yx"^ Th^ board ccoK^udes by sayings that shoold tiuse 
(vUu^ fijUl» a siiiip caual could be resorted to. ^See ^'^^"^l 
H^^Kxrt Chief of ibgineers, U. & A^ for 1S74 Appendix B, 

lu l$0^ Mr & Montaigu^ a civil engineer. leTired the Uea 

ol a ^^ ctutal» which h^ virtuzilly been ^ilumbering 6x 

|%vutv \e<Mr^ He miide phios^ and eistimafieis^ nstn^the in&r^ 

^^Uv^^a v't>a*itie\i b V Bitbiioa cuxd Clmse^ ;ftDi.l m^Je a personal 

v.\tuuatuav>n v.>f :Iie :$i^ i>t tihe prt^jected canaL Qs prrTposiMi 

K^ vva«>firucc tjlie work br individual :$ubiscripciuns^ ciod ab- 

^^iKsi ^iW uiviurseuteac:^^ v^i dbe mei^thants^ ^nd aipttnlisft^ of 

V>H-v^hUaa^ " rhe w:ur jkud t:he v£»adi vjt ^le projector da- 

^m:\\i la.rv \>ivL»vn>^, >uc; wtfcii :iie re^^ftincnm jc peawe^ tiin 

;v >\v^ >'v % t^aviiJkL .*ska:u* js^ rewmmended ->▼ :iie Tt^^^jrim- 

I. V X ' .v..>i«wvK *:tes >ix^ai;tic lor^^Mti iztoertte jiKpieecs^of 

.. uv V X V .^>i i;.t\i uv^54 ,*mu»jtt€ :n!t>n:2i;aitfifi^ -L .*ummiiK 
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of Engineers, U. S. A., for 1874, Appendix R, p. 23.) In 1871 
Congress requested the Secretary of War to cause surveys 
and plans to be made for a ship canal, to connect the river 
with Breton Sound, This work was performed by Major C. 
W. HowelL In 1873 a board of army officers was appointed 
to examine hia plana, and was subsequently instructed to 
ascertain the feasibility of improving one of the natural out- 
lets of the river. The members of this board were Genls. J. 
G. Barnard (President), Johu Newton, Q. A. Gilmore, G. K. 
TV'arren and G. "Weitzel, Col. Wm. P. Craighill and Major C. 
W. Howell. After a personal esaminatiou of the site of the 
proposed canal, and of the mouth of the river, they made 
th^ report in FebruEiry, 1874, favoring the canal scheme and 
opposing the jetty plan. Their objections to the jetty system 
were: 

First. — That the jetties would be undermined at the sea 
enda. 

Second. — That the foundation on which they would rest was 
unstable, and 

Third. — That there would be a greatly accelerated advance 
of the bar after the jetties were constructed. 

For these reasons they believed that it would be extremely 
difficult to construct the jetties, and impossible to maintain 
them. (See Ap[)endix L) 

The majority report was strongly approved by Gen. A. A. 
Bamphreys, Chief of Engineers, U. 6. A., who estimated that 
tile cost of construction and maintenance of jetties at the 
month of Southwest Pass to produce a depth of twenty-seven 
feet would be ^23,000,000 ; at South Pass, $17,000,000, aud of 
the Fort St Philip canal, $13,000,000. In reference to the 
bar advance after the jetties are constructed, he says : " If 
the deptlt to be maintained is twenty-seven feet at low water, 
or twenty-eight feet at high water, it will be found by a sim- 
ilAT i>rocess that the annual advance viU not be less than 
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twelve hundred feet" (See Annual Report Chief of Engi- 
neers, for 1874, Appendix R, pp. 87 and 93.) 

Gten. J. G. Barnard dissented from the report of the major- 
ity, because 

First. — ^The plans and estimates for a ship canal were not 
based on sufficient or reliable data. 

Second. — ^Dredging with suitable appliances would give 
twenty-two feet at high tide continuously, and this depth 
would relieve the pressing wants of the Mississippi Valley, 
and 

Third. — ^It would be desirable to improve one of the natu- 
ral outlets of the river, so that the expensive use of machin- 
ery coidd be dispensed with. 

In reference to the adoption of the jetty system, he said : 
'* The question submitted, however, is not so much ' to recom- 
mend its trial' as to recommend its consideration and that 
scrutiny and survey on which alone estimates can be based.*' 
Comparing the natural conditions existing at the mouth of 
the river with those at the mouth of the Danube, where jet- 
ties have not only been successful, but have retarded the bar 
advance, he considered the conditions of the Mississippi more 
favorable on account of the bold slope of the delta seaward, 
and the greater influence of the sea forces. He advised that, 
if the jetty plan was adopted, the works should be built at the 
mouth of South Pass — ^the cost of which, if successful, would 
be but a fraction of that of the canaL He closed his report 
with the following forcible language, which is almost an ap- 
peal for an unobstructed natural outlet : ** The advantages 
of an open river-mouth are inestimable. The needs of a nav- 
igation so great as that which now exists, and which in the 
future of the great Mississippi Valley must be fifty-fold in- 
creased, demand it. It is said that Hhe time has come' 
when the needs of commerce demand the canal ; but I answer 
that the time vnU come when there will be the same cry for a 
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navigation unimpeded by locks — An Open Kiver-Month — 
which we now hear for a oanaL But in whatever aspect the 
[Oestion be regarded, the use of the river-mouth for the next 
;ten vears is simply inevitable. * * * It would be 
ft' rash confidence which would contemplate a realized 'Port 
BL Philip ship canal ' earlier than A. T>. 1884." (See Ap- 
pendix I) 

About the time of the earlier surveys and discussions in 
1837, looking to the improvement of navigation at the mouth 
ot the Mississippi River, James B. Eads, then a lad fourteen 
of age, in straitened circumstances, and employed as 
» clerk in a mercantile house, spent the evenings in the li- 
brary of his employer, dehing in the rich mines of mechani- 
cal and engineering philosophy, storing his miud with princi- 
ples and facts, and disciplining it by hard study to meet the 
problems in life which were before him. Later he had a 
practical experience with river forces, in his business of 
Bearcliing for and raising the wrecks of steamboats. Ho 
walked, under the shelter of the diving bell, in hundreds of 
places on the bed of the river in all its varying stages and 
iditions, and obtained accurate information by a personal 
itact with the water, its currents and sediment. 
During the war of the rebellion he eoustmcted for the 
United States Government seven iron-clad gunboats in one 
bondred days, though, when he commenced operations, the 
wood of which they were built was still standilig in the for- 
wt and the iron unwrought. He then built six others wholly 
of iron, and made several valuable inventions for hand- 
Ung the heaviest guns by steam. After the war he was called 
npon, as a civil engineer, to deal with some of the most diffi- 
cult problems ever attempted by the profession, in his suc- 
cessful attempts to carry the piers of the St. Louis Bridge 
ttiroogh a hundred feet of shifting quicksand to the bed-rock, 
then without staging to erect the steel arches, that 
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spanned the openings of over five hundred feet between the 
piers. 

He first brought his lifelong practical knowledge and ex- 
perience in riyer hydraulics to bear upon the great question 
of how to improve permanently the mouth of the Mississippi, 
when in May, 1873, while examining the bars at the mouth of 
the river, in company with a large Congressional delegation, 
he unhesitatingly declared that the proper way to remove the 
obstructions to commerce was by parallel dykes or jetties at 
the mouth of one of the passes. 




CIVIL TERS0B MlLITARr EN0ISEER9 — CAKAL AND JETTIES — LIBCCS- 
8ION8 BEFORE C0NQBES8— APPODJTMEKT OF COMMISSION. 

Fob years the design and construction of all national 
works of improvement, under the control of the government, 
had been wholly confided to its military engineers. Mr. 
Eads felt assnred in his own mind that it would be utterly 
useless for a civil engineer to attempt to obtain the control of 
Buch an important national work as this in opposition to the 
United States Engineer Corps, unless some extraordinary in- 
ducement were offered to the government ; and mora especially 
as the plan which he advocated was disapproved of, if not 
absolutely condemned by every governraeut engineer then 
in the service, except Oeneral Barnard, whose position in the 
matter has been stated in the previous chapter. 

Induced by this motive and the desire to secure to the Val- 
ley of the Mississippi a deep and untrammeled outlet to the 
sea, Mr, Eads, in rebruary, 1874, made a formal proposition 
to Congress to open the mouth of the Mississippi River by 
making and maintaining a channel twenty-eight feet deep be- 
tween the Southwest Poes and the Gulf of Mexico tor the 
Bum of 110,000,000, at the entire risk of himself and his asso- 
eiatea Not a dollar was to be paid by the government until 
a depth of twenty feet had been secured, when he was to 
I receive $1,000,000, and afterward, $1,000,000 for each addi- 

^1 tional two feet, or a total of $5,000,000 when twenty-eight 
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feet had been obtained. The remaining ISyOOO^OOO were to 
be paid in annual instalknents of ISOO^OOO each, conditional 
on the permanence of the channel during the ten years. 

This fair proposition, though perfectly safe to the govern- 
ment, called forth a very active opposition on the part of 
the Corps of United States Engineers ; a civil engineer had 
appeared upon the stage to contest with them the right to 
design and execute the most important civil engineering 
work ever undertaken by the govemmeni The importance 
of securing the advice of civil engineers in connection with 
this undertaking was thus forcibly stated in a speech de- 
livered in the United States Senate, by Hon. Carl Schurz, 
who was one of the earliest and warmest supporters of Mr. 
Eads's proposition. 

" Thirty-seven years ago the Engineer Department of the 
army took the matter in hand, and for thirty-seven years 
they have been planning and reporting upon the matter, 
and scratching and scraping at the mouth of the Missis- 
sippi, and to-day the depth of water is no greater than it 
was then. In other words, they have effected nothing. 
The population of the Mississippi Valley have long and 
quietly submitted to such a state of things. In the mean 
time they have grown in numbers ; grown enormously in pros- 
perity and productive power. They have waited long and 
most patiently that the engineers of the army would discover 
and show themselves able to carry out a plan which would 
make the great river what it ought to be, but they have waited 
in vain. 

" At last, after mature consideration, such as our committee 
has devoted to this great subject, it is proposed to furnish 
new light to penetrate our councils. Having for thirty-seven 
years permitted the engineers of the army to control this 
matter — with what success I have already indicated — they in- 
sist that the genius and skill of the civil engineers of America 
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Bh&U have an opportunity to compete with the army in the 
Bolution of this great problem. I desire Senators to remem- 
ber the fact, that this is probalily the only civilized country 
on the face of the globe where such enterpriBes are left ex- 
closively to military engineering. Even in those European 
monarchies, which are so military in their character, govern- 
ments would not think a moment of excluding the civil engi- 
neer from public works which are not absolutely of a military 
nature. On the contrary-, almost all, aye, I might say all of 
such work, is done by the civil engineer exclusively. "Why 
^oold this republic, then, rely upon the military alone ? 
"We ask for a commission of engineers to examine the differ- 
ent methods of opening the mouth of the Mississippi which 
liave been proposed ; we ask that the military engineers, who 
have occupied themselves so many years with this problem, 
shall have two men ou that commission to represent their 
views; we ask that another body of government officers of 
leoognized skill, members of the Coast Survey, shall have two 
members ; but then we insist that the civil engineers of 
America, more numerous and perhaps more experienced than 
either — men who have planned and achieved greater enter- 
prises than either, men who have tunneled our mountains, 
mn our railroad tracks thousands of feet above the level of 
the sea, built the foundations of our magnificent bridges, and 
whose triumphs are among the most resplendent glories of 
the republic — we insist that they shall have an opportunity to 
offer their genius and skill to the country, and have a repre- 
sentation worthy of them on this commission." 

The controversy created by Mr. Eads's proposition was not 
only personal and professional, but sectional. New Orleans 
ftnd St. Louis having equal intfiresta at stake, the one repre- 
■entiug the Southwest, the other the West and the great North- 
vest, were divided in reference to the beat methods of 
.Opening the mouth of the river. New Orleans had long be- 
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fore pronounced in favor of a ship canal, and had secured 
the indorsement of almost every commercial body and polit* 
ical convention in the Mississippi Yalley. She was uncom- 
promising in her opposition to any other plan. For a 
generation her orators had pictured in glowing colors the 
great commercial prosperity that would come when the hopes 
of a canal were realized, and her scientific men had proved, 
to their satisfaction at least, that this was the only certain 
method of removing the obstruction to commerce. The pub- 
lic had become so thoroughly imbued with this idea that 
when the bill for a ship canal and the proposition for the 
construction of the jetties were before Congress at the same 
time, in the spring of 1874, a most intense interest was ex- 
hibited in the discussions that took place between the advo- 
cates of each project The contest at first was between the 
canal advocates in the Southwest and the United States Engi- 
neer Department on the one hand, and Mr. Eads nearly alone 
on the other. For while public opinion and the press in St. 
Louis and elsewhere in the West supported his project, his 
great personal popularity and success as an engineer led 
them to do so. They had long ago become weary of waiting 
for the engineers of the government to give their commerce 
its much needed relief, and they now turned to Mr. Eads as 
their exponent and leader. 

The controversial arguments on abstruse subjects in hy- 
draulics, which, under other circumstances would have been 
tedious and uninteresting, were by these exciting causes filled 
with an intense interest. They were circulated everywhere, 
and read eagerly by the general public 

Mr. Eads, in a letter dated March 15th, 1874, and addressed 
to "Hon. 'William Windom, United States Senate, Chairman 
of Co-mittee on Transportation Routes to the Seaboard," 
and one of the most able and steadfast friends of the jetties, 
stated bis \4ews of river hydraulics as follows : 
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"The improTement of the mouth of the Mississippi pro- 
posed by me consists in an artiiicial extension of the natural 
banks of one of the passes, from the point where they com- 
mence to widen and disappear in the gnlf, to the crest of the 
bar, ahont five miles distant. 

"This method is indicated as the only proper one, by tlie 
following facts : 

" The Mississippi is simply a transporter of solid matter 
to the sea. This consists chiefly of sand and alluviou, nhich 
is held in suspense by the mechanical effect of tjie current. 
A small portion, consisting of larger aggregations, such as 
grarel, boulders, small lumps of clay, and drift-wood, ia 
rolled forward along the bottom. By far the greatest por- 
tion is, however, transported in suspension. The amount of 
tliis matter, and the size and weight of the particles which 
tiie stream is enabled to hold up and carry forward, depend 
wholly upon the rapidity of the stream, modified however, 
hy its depth. The banks and bottom being chiefly sand and 
Alluvion, are easily disintegrated by the movement of the 
water, hence the amount of load lost by any slackening of 
the current at one place, will be quickly recovered in the 
first place below where the cunent is again increased. 

"The popular theory advanced in many standard works 
on hydraulics, to wit, that the erosion of the banks and bot- 
tom of streams like the Mississippi is due to the fi-icHon or 
impingemejil of the current against them, has served to era- 
burass the snlntioD of the very simple phenomena presented 
ill the formation of the delta of the Mississippi, because it 
does not explain wliy it is, that under certain conditions of 
the water, it may develop with a gentle current an abrading 
power, which, under other conditions, a great velocity cannot 
nert at all. A certain velocity gives to the stream tlie abil- 
ity of holding in suspense a proportionate quantity of solid 
matter, and when it is thus charged it can sustain no more, 
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and hence will cany off no more, and therefore cannot then 
wear away its bottom or banks, no matter how directly the 
current may impinge against them, 

" In the upper portions of the delta (which, according to 
some writers, extends a few miles above Cairo), the width 
of the river is very irregular. "When a rise occurs, the cur- 
rent is increased in the narrow parts of the river, and the 
carrying capacity of the stream consequently becomes greater, 
and it at once takes up an additional load. When, however, 
as the stream flows on, it enters a wide expanse, the current 
is slackened and the excess of load is dropped to the bottom, 
and thus shoals or bars are formed. From such expansion 
of channel way, the volume of water, thus relieved of a por- 
tion of its load, passes into another one of the narrow parts 
of the channel, and here its current by contraction is again 
accelerated, and the increased load which it can carry is 
immediately scoured up from the bottom and sides of the 
channel. In the bends, the centrifugal force of the water 
makes the current more rapid on the concave bank of the 
stream, and there it usually gets its additional load, and the 
caving in of the bend testifies to the rapacity of the water at 
that point of its course. Once loaded, however, it can carry 
no more, and hence it may sweep around half a score of 
other bends below with equal velocity, without injury to 
them. If it encounter another expanse, however, it again 
loses part of its velocity, and with it part of its load, to be 
recovered again in the narrower parts of its channel below. 
It is evident, therefore, that if the channel were at all uni- 
form in size, the current would be more constant, and the 
alternate depositing and recovery of part of the burden of 
tha stream would be prevented. This loading and unloading 
is synonymous with caving banks and sand bars. 

'* The lower part of the river, nearly all the way from Red 
»r to the mouths of the passes, is remarkably uniform in 
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^^^H^and is tlierefore comparatively free from falling banks 
^HVMohoalB. TkiB.part of the river is transporting its load 
^F iritli great regularity, and without interruption, to the sea ; 
^B irhilst that above, owing to the alternating contractions and 
^B expansions in its channel, transports its burden with great 
^M irregularity, dropping a part here and taking up a part there, 
^B and thus by successive stages, from season to season, it is 
^M borne forward. 

^P "If the volume of water were constant, it ia plain that the 
I river would soon have a current of great regiilarity ; because 
the deposit dropped in a wide part of the river lessens the 
caj>acity of the channel there, by slioaling it, and re-estab- 
lishes the proper velocity of current, and thus stops further 
deposit at that place ; whilst at the contracted channel the 

I scour soon enlarges the passage, and consequently reduces 
the current, and thns further scour ceases at that point. 
"In a channel of uniform width, when the river falls, the 
■tream occupies only tbe narrower parts of it, and if these be 
•till too great to maintain sufBcient cuiTent to transport the 
load, the excess is deposited in the channel, which is thus 
iorther diminished until the ctirrent ia thereby accelerated 
to the proper rapidity, after which it ceases to deposit any 
more. When the Bonnet Carre crevasse occurred, the river 
below it (one hundred and seven feet in depth) was shoaled 
up thirty-one feet, because the volume of water in the river, 
being lessened by the crevasse, was no longer sufficient to 
maint&in the normal cun-ent in a channel large enougli to 
^L carry the entire river ; consequently the current below the 
^P crevasse slackened, and the excess of load was dropped in 
^* the channel until the bottom waa filled up thirty-one feet 
deep with the deposit. This reduction of channel was suffi- 
I cient to re-establish the current and prevent further deposit 
"We see, therefore, that the causes which control the 
>eed of the stream, and those which give to it the ability to 
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hold its burden of solid matter in suspense, are constantly 
acting in opposition to each other, and thjis the equilibrinm 
between them is restored as often as it is distorbed by al- 
ternations in volume, or by irregularities in channeL 

''We not only learn from this how simple some of the most 
apparently mysterious phenomena of the river really are, but 
also how futile it would be to attempt either to enlarge or to 
diminish the normal size of its channel, anywhere within its 
alluvial bed. As rapidly as the engineer strives to deepen it 
without proportionately contracting it, and thus enlarges it 
beyond the capacity which these natural forces give it, just 
so rapidly will the current be slackened by the enlargement, 
and the deposit be dropped there, and thus lessen it again. 
And as fast as he may contract it, just so fast will the current 
be increased, and the consequent scour enlarge it again by 
deepening it. The magnittide of the channel is determined 
by forces which it is neither necessary or profitable for the 
engineer to encounter. The/orm of the channel he can con- 
trol and alter. If he widen it, these forces will inevitably 
shoal it; if he contract it, they will just as certainly deepen 
it. * * * 

" The phenomena presented by the protrusion of the passes 
of the river out into the gulf are equally as simple as those 
of the river above. A glance at the map shows how remark- 
ably uniform is the width of each of them from their com- 
mencement, until they reach the neighborhood of the gull 
In the passes, and in the river for several hundred miles 
above, the slower shore currents have dropped their excess of 
load, until the shores have been built up and narrowed in 
to such a degree that all further deposits by them tend to in- 
crease the steepness of the banks ; hence the additional de- 
posit slides down toward the middle of the channel bed as 
fast as it dropped. Thh onward motion of the stream tends 
to continually draw in its waters from the shore (which is 
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erideneed by the driftwood flowing always in the middle of 
the cliannel of the stream) ; Iience, tlio water, after depositing 
part of its load near the ehore is again mode capalile of car- 
rying it by the increase of its velocity, when it again gets 
near the middle of the stream, and thus the central mass 
of water is continually made capable of taking np from the 
bottom the escess of load dropped by the shore currents. 
At the mouth of the pass this is not the case, for the an- 
gle of rest of the deposit, or the natural slope, is not yet at- 
tained there. At the Southwest Pass, for instance, after 
flowing for several miles through a deep channel, with narrow 
Ud parallel banks, the stream widens out from about twelve 
hnndred feet and a depth of sixty feet, to ten thousand feet 
and a depth on the center of the bar of about fifteen feet 
Here the shore currents are continually dropping the sur- 
f|ritis load, which their diminished Telocity is unalile to hold 
up, and thus the shores of the pass are being constantly built 
up and narrowed in, and brought to the surface of the water, 
where, with reed grass, marine plants, etc., they are gradually 
converted into dry land. 

The strong central current, however, is maintained intact 
by the reduced depth over which the stream passes, as it ex- 
pands, like a tish's tail, out to the bar. The velocity of the 
stream being maintained by shoaling in depth as it expands 
-in width, it is able to transport its entire load out bejoud the 
excepting only that which it has dropped on the sub- 
rged and incipient shores of the pass. Although the cur- 
rent is strong out across the bar, it is soon cliecked because 
of its immense width and shallow depth, by which great fric- 
tion in proportion to volume is induced. Hence the load is 

iposited just outside the bar, and its constant outward 
iwtb ia thus assured, while the growth of the shores of the 
poM follow in due order. 

" The fact that a given current vnR keep in suspension a 
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corresponding quantity of solid matter ; l^t at a less veloc- 
ity a portion of it will be deposited and taken up again at a 
greater, is fully recognized in experimental science, and has 
been extensively made use of for analysis of soils. An emi- 
nent investigator of this subject. Prof. K W. Hilgard, of the 
University of Michigan, now of the tJniversity of California, 
Oakland, CaL, has classified silts according to the different 
velocities at which they deposit This independent line of 
research fuUy confirms the view herein advanced in expla- 
nation of the phenomena presented throughout the alluvial 
bed of the Mississippi 

" It is a popular fallacy to imagine that the gulf presents a 
barrier to the onward flow of the stream at the mouth of the 
pass. On reflection, it must seem reasonable that a river 
should flow with less friction between walls of water than be- 
tween walls of earth. At the bar the river has its banks of 
earth no longer, but it still flows between banks of salt water, 
and over a bottom of brine instead of mud. It has no longer 
a descent of a few inches to the mile, however, and hence 
must maintain its current in the gulf simply by its mo- 
mentum. Friction on its sides and bottom is the agent which 
finally brings it to rest ; but while its momentum lasts, the 
widening out into the sea and the final obliteration of the 
river will proceed very gradually. 

" If from the point where the banks of the pass be twelve 
hundred feet asunder, and its depth sixty feet, we should ar- 
tificially prolong them to the crest of the bar, still keeping 
them hnt twf*lve hundred feet asunder, we would inevitably 
have Hixty feet depth at the mouth of these jetties. A thor- 
ough rr>m prehension of the laws which control the river will 
banish from the mind of any one the erroneous idea that the 
coiiHtruction of the jetties will back up the water, and thus 
raise it aV>ove them* It will also demonstrate that to be suc- 
cessful the jetties should be parallel — ^not converging. 
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"As {lon'bUiig the depth doubles the current n-ith the 
same inclination of anrface, it must be evident that the great 
redaction of friction accomplished by narrowing the citannel 
from ten thousand to twelve hundred feet will enable the 
momentum of the stream to be kept np to a greatly increased 
distance beyond the bar, and hence the river will be able 
to carry to greater depths, and into stronger gulf currents, 
that load wiiii'h it is now only able to deposit just outside 
of the bar. That a stream will preserve its individuality for 
a great distance, while flowing through the sea or through 
another body of water, can bo proven by every river which 
enters the ocean with a strong and consequently deep vol- 
nme. Tlie upper Mississippi preserves its identity for a 
score of miles after having entered the grand channel of the 
main river, and the dividing line which separates its clear 
vaters from those of its more powerful neighbor can be dis- 
tinctly traced, in flooil time, far below St. Louis. 

"If the truth be once impressed on the mind, that the 
river maintains for some distance a distinctive channel 
through tlie gulf, the effect of the feeble tides at the mouth 
will be more clearly comprehended. These avers^e less 
tlian fourteen inches in height, and while they simply act 
to raise and lower the fluid channel through which the river 
flows after leaving the land, they really oppose no barrier to 
ita onward progress, Tlie average velocity of the current is 
maintained; the retardation due to the flood tide being com- 
pensated by the increased speed induced by the ehh. 

"A careful study of the above facts should serve to ban- 
ish all fear of a progressive advancement of the bar beyond 
the jetties. That the deposit of the river must t^nd to shoal 
Ui« water beyond the mouth, and ultimately to fill up the 
gnlf itself, is certain; but that it can form a shoal in front 
of the jetties, in this or the nest generation, is scarcely pos- 
kible. If the stream at the Southwest Pass be made to 
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cMDorgo in a compact form from between the jettie ' i^ 
Kulf, it is not unlikely that its course and current will J 
illHtiuoUy marked fifty miles from the present bar P 
now it is KAid that the river current can b© detected V* ^^" 
llvti mlU^H fn^m the Passes * * *" twenty- 
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••Thi^ Holutiou of the problem of improving the 
IhUwwu tlio rin>r and the gulf will never be satiaf^^^ ^^ 
wooohndinhod oxiH^pt by jetties, and that they will If ^ 

\\s\ v%\m\\rU^\\ to 18 as certain as that conuneroA o^^ ^ ^ 

ill) ; n II '• ^ ^^ agriculture 

\UII luoiva^o m tho >Tilley. ^ . ^ 

MsHMi ksttx^r i\\^ apj^earance of this letter th 
lilM^iuiH^^ iKMw^ral Humphreys, addressed a rejo" a ^^ ^^ 
iU>,h| M^v AKl IS:4. which was read by the Hon. Qe^'' ^ '^ 
M\^rv^v^i\ iu tU^ Hou9^' i\f E<?presentatives. Itg ^^8® W. 

''U U |M\^l^i^^Y culin'ly unnecessary for me to 
IUhI \\\s\ *il.^loitt^*uu which Mr. Ea^U has made in ^^ ^^* 
(»KUvU Us^ K^^ i^uWUhtsl cv^itv^ruing the conditi ® P^^- 

\\\ k\\\^ \\\ykM>^>M\ny\ Uuv r and at its mouth, arfi f>.^ ^^^ting 

II K k . ^^^ererevi. 

\*il v^l wlvl 4>i^umj^;vvHts. ^aiotx experimental in • . 

l^iM Iv^^v; ^***^'^' >*tu^^^u tv^ Iv utterly unfounded in faof »' ^ ^^ 

\\\ \\\^\\ \^i ^No tw« 5!ui tho th^>rie«j embodied in fk 
isi \\\. WuuUvm ti.ivo twa tuv>c^ ^^iuiphantlv s i^*^ ^ ^^ 
uv.ulu w^uoh 'aOu^\%v\1 5U0 vx>ix;^rucuon of the * * • ea by 
\|u^Vkv ^isv*.»vtvUs \,hM vicHoral Huuiphj>?y>$ ^^^ ^ . ^.^ ^* ^ 
\U' lOkvl. . \uv\\i .4 luua i^eviifier rv!SLp^j^*5 than th f ^ 

\Ud uv^ v^M.>»t kt, vvV uunish oi th^ rtv»r ^^ , y jetties 
vUu.k.uu vvi Ki't\^ 4.'ul 4 vhv^iv '.urrt^uc^ v|^^j ^ - Stable 

uov^v.. \y ,.{ .1.. uv|--vvvovl ... ;^K> vi5> ^vs|^^^^ ^ ^^^'^i^ful engi. 

wv ^l v^vvva .* uviiuu, Ml. Kc^via. ^^>^^ > ^ ^^^mpted 

^y ^acting from 
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Humphreys and Abbot's Phjaica and Hydraulics of the 
Mississippi Kiver, that sufficient velocity of shore current 
does eust; that the plan of Jetties has not really been tried, 
and that carefol engineers hare recommended the trial of the 
jetty system, and refers to the Board of 1852 for confirmation 
of his statement He states, that the estimate of General 
Humphreys for the cost and maintenance of jetties at the 
month of Southwest Pass, for a depth of 27 feet, is double 
that which he is to be paid, according to his proposition for 
constructing and maintaining jetties that mil produce 28 
feet 

He -was supported in his views by several distinguished 
civil engineers, whose opinions are given in his argument. 

"While Mr. Eads was explaining Lis views to Congress, 
every possible interest was brought to bear against him from 
Kew Orleans. Its Chamber of Commerce and other com- 
mercial bodies passed resolutions favoring the canal plan, 
Bnd opposing the jetty system. 

Their reasons for the canal were, that a long, scientific 
and patient investigation had convinced a Board of Army 
Engineers that it was the best and most feasible plan. Their 
objections to the jetties were, that past experience offered no 
inducements to hazard the canal by such a doubtful under- 
taking. The press of New Orleans charged Mr. Eads with 
being in collusion with the great East and West railroad 
lines, by continuing the blockade at the mouth of the river, 
and that all his hopes and fortunes being in the railroad 
bridge at St Louis, it was for his personal interest to defeat 
the Fort St Philip Canal bilL 

The leading husinesa men forwarded an earnest appeal to 
Mr. Eads to withdraw his proposition, as it would only serva 
to embarrass and delay the construction of the canal recom- 
mended by the Boani of U. S, Engineers and the Chamber 
of Commerce. Their objections to the jetties were, that they 
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would not stand against the storms, would be readily tmder- 
mined by the current, would be no protection against the 
continual extension of the bars, and of no permanent use. 
The Chamber of Commerce delegated two of its members 
to proceed to "Washington and oppose the jetty proposition- 
One of these delegates, Prof. C. G. Forshey, a graduate of 
West Point, was considered to be one of the leading scient* 
ists of New Orleans, and had devoted much of his life to the 
study of the hydraulics of the river and the gulL The other 
— Ex-Gov. P. O. Hebert — ^was also a graduate of West Point, 
a civil engineer of considerable experience, and had been 
governor, and afterwards chief engineer of the State of 
Louisiana. They appeared before the Senate and House 
Committees, and endeavored to refute Mr. Eads's views ex- 
pressed in his letter to Senator Windom. Prof. Forshey 
claimed that they were not practical, not being founded upon 
the true formation of the delta, and were contrary to what 
his own life-long experience at the mouth of the river had 
taught him. Governor Hebert based his opposition to Mr. 
Eads's views on the results of his personal examination of 
jetties and deltas in Europe and Egypt 

They subsequently addressed a most earnest appeal to 
Congress, in which they say: "We have exhausted argu- 
ment, and laid before you the results of science and ex- 
perience. We come now with prayer." Referring to the 
crevasses through the levees and the immense loss which 
the whole alluvial district had sustained, they state that 
"every additional inch and half inch of rise in the river 
counts in the weight of water against our brimful levees. 
Would you, can you, honorable Senators, at such a mo- 
ment, contemplate or tolerate the half-insane proposition 
of strangers, who can know nothing of the habits of our in- 
exorable enemy, to dam up his waters at the mouth by 
jetties or wing dams, that must inevitably send back the 
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flood waters like a tide to the very city of New Orleans, or 
beydnd, and complete the impending destruction ? Of this 
result we assure you with an earnestness ground into us by 
a life-long experience and observation, and by all the lights 
that science and professional investigation are capable of 
lending us." » » » " Do not, we pray, permit us to ' be 
destroyed, and that without remedy.' " 

This supplication was signed by these distinguished scient- 
ists, as civil engineers representing the New Orleans Cham- 
ber of Commerce. 

Their labored arguments; their "life-long experience;" 
their prayerful supplications not availing to stem the tide 
setting so strongly in favor of the jetties, they counseled 
earnestly, and at last, at the opportune and critical moment, 
promulgated and distributed among members of Congress 
this, their final, conclusive, and crushing argument : 
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MUD LUMP BLOCKADE 

AT MOUTHS OF THE PASSES. 



Forty-seven vessels blockaded at Southwest Pass, and one 
hoisted upon a Mud Lump in the channel that has suddenly 
reared its head right across the channeL 

Major Howell, directing the great Dredges at Pass a TOutre, 
replies to the prayer for relief that he cannot respond, be- 
cause his own Pass is blocked by a vessel on a new Mud 
Lump in the channel, but in two days he feels confident that 
he can get her off with his dredges. He is under orders to 
work away on that pass, in order to keep it open, and the 
Southwest Pass will have to take care of itself. 

For Pity and Economy's sake, if not in the interests of the 
commerce of the Mississippi Yalley, give us the 

That all Engineers agree and know will be a PERMANENT 
CHANNEL for deep navigation out of reach of the 

INEVITABLE MUD LUMPS 

That weekly, daily, and hourly menace the Channels at the 
mouths of the River. 

Of the Mud Lumps is irresistible, and must destroy any 
JETTIES or other works of man under which they are liable 
to rise. 

Forty-seven Mud Lumps flanked the Bar of the Southwest 
Pass on the last Coast Survey. 

P. O. HEBERT, 

C. G. FORSHEY, 

Civil Engineers of Louisiana. 
EBBITT HOUSE, 

Washington, D. C, April 5, 1874. 
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By far the most influential and persistent opponent of the 
f jetty system was Geo. A. A. Humphreys, Chief of Engineers, 
I U.S. A. 

On April 15, 1874, he athlressed a loog letter to the Secre- 
tary of War, which was transmitted by hiin to Congress. 

The letter was written for the purpose of taking issue with 
the views expressed by Sir. Eads. He endeavoi-s to show by 
I comparing the soundings of Major Howell, in 1873, with those 
I of Lieutenant Talcott, in 1838, that the gulf is filling up in 
advance of the bar at Southwest Pass at the rate of two feet 
per year, and that the " littoral current " which was de- 
pended upon by the jetty advocates to sweep away the sedi- 
I ment could not exist. " The prominence which has recently 
[ been given to the effects of a littoral current, in connection 
with the jetty system, is derived entirely from the influence 
attributed to it in the case of the improvement by jetties of 
the Soliua branch of the Danube ; and because the South 
Pass is the smallest of the passes of the Mississippi Kiver, it 
seems to be assumed that the conditions of the Sulina n'ill be 
foond there at the South Pass. * * * The discharge of 
the Sulina, in high water, is about twenty-four thousand 
cubic feet per second ; in low water about eight thousand 
cubic feet per second. The South Pass of the Mississippi 
discharges, in high water, about eighty-three thousand cubic 
feet per second, and in low water about twenty-five thousand 
feet per second, and carries to the sea ten times as much 
earthy matter as the Sulina branch. • * » The smaU 
quantity of earthy matter carried to the sea by the Sulina 
branch, joined to the fact of the existence of a littoral current 
Bc-ro88 its mouth, were the two causes which, in the judgment 
of Sir Charles Hartley, the engineer of the commission for 
the improvement of the moutlis of the Danube, made the 
^1 j^t^ system peculiarly applicable there, and led to its stic- 
^H eees, the jetties causing the earthy matter in suspension to be 
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carried out into the littoral current, which then carried part 
of it away." He states further, that the crest of the Sulina 
bar remained essentially stationary, so far as any outer move- 
ment is concerned, during twenty-eight years, and that none 
of the characteristics of a delta formation exist at the mouth 
of the Sulina ; also, that at the mouth of the Mississippi there 
are two separate and distinct bar formations ; the one formed 
by the earthy matter pushed along the bottom of the river and 
bar, and the other formed by that part of the earthy matter 
held in suspension ; but that in the case of the Sulina branch 
the amount of earthy matter pushed along the river bed was 
always very small, and had no controlling power over the bar 
formation, and is now carried by the action of the jetties 
into comparatively deep water. 

It is in his *' experimental theory of the formation of bars *' 
that he finds the most serious objection to the adoption of 
the jetty system. According to that theory, about one-tenth 
of all the sediment carried into the gulf is pushed along tlie 
bed of tfie river, "When this material, being composed of 
heavier substances, reaches the outer crest of the bars it is 
dropped in the "dead angle, or space without currents," 
made by the fresh water rising upon the heavier salt water. 
He makes a calculation, based on this theory, by which he 
obtains the result that if the jetties contract the channel- way 
over the bar from eleven thousand five hundred feet to the 
width required to produce twenty-seven feet at low water, 
the annual advance of the bar will be not less than twelve 
hundred feei 

Referring to views stated by Mr. Eads, he says : " It has 
been recently stated by a civil engineer, in a pamphlet con- 
cerning the improvement of the mouths of the Mississippi 
River by jetties, that the amount of sedimentary matter car- 
ried in suspension by the Mississippi River is in exact propor- 
^^e velocity of its current." He quotes at consider- 
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able length from the results of obserratious mode at Carroll- 
ton and Columbus, to show that this statement is not correct 
and 13 in direct couflict with these results, for they prove 
'* that the greatest velocity does not correspond to the great- 
est quantity of earthy matter held in suspension ; on tbe 
contrary, at the time of the greatest velocity of the current 
at Carrollton, the river held in suspension but little more 
sediment per cubic foot than when the velocity was least" 

He makes a special application of his theories to South 
Pass, because Major Howell had recently sounded on its bar 
and seaward of it From these soundings and his ovm theo- 
ries be deduces the result, that the annual advance after jet- 
ties are constructed will be six hundred and seventy feet 
(See Humplireys and Abbot's Physics and Hydraulics of the 
Mississippi Itiver, Appendix M, page 667.) 

This argument was reviewed by Mr. Eads in a letter dated 
May 29, 1874, addressed to Hon. S. A. Hurlburt, Hoebb of 
Bepresentatives, Chairman of Committee on Itailroads and 
Canals. .^ abstract of this letter, with some extracts, is 
given. He calls attention to the fact, that on April 2l6t, 
the day fixed by the House for the consideration of the Jetty 
bill, copies of General Humphrey's letter were circulated 
among the members, and says : 

"As certain statements in it are based upon unsound theo- 
rieg, calculated to mislead the judgment of Congress, it is 
proper to correct them. To sustain this theory of bar forma- 
tion and a'lvance, it is absolutely necessary to establish two 
farts, wliich are assumed as the basis of the whole theory : 
First, that on the outer slope of the bar a 'deatl angle, or 
Bpace without currents,* exists between the river water and 
the bottom ; and second, that the material to form the bar is 
'pwhfd ' along the bottom. Humphreys and Abbot say, on 
page 482 of their report : ' As a velocity of 0.5 of a foot per 
second is sufficient to transport the material of wliich the bar 
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is formed, the action of golf currents in carrying into 
deeper water the ms^rial pushed by the river into the goli is 
evident — * [the italics are mine]." Professor Forshey, hav- 
ing been engaged in current measurements at Southwest 
Pass, says in Appendix G, of the same report : " We have a 
velocity at the bottom on the bar, full two miles outside of the 
land, of two feet per second." From observations recorded 
by Prof. Forshey he finds that at different stages of the river, 
and in depths varying from twenty-two feet to forty feet on the 
outer slope of the bar, in this " dead angle " the average ve- 
locity was one and three-quarters feet per second, varying 
from about one foot to three and one-third feet per second, 
and states that these quotations from Humphrey and Abbot's 
report disprove the existence of a " space without currents," 
or a " dead angle," on the outer slope of the bar. 

To ascertain the amount oi pushed material, the means em- 
ployed are given by Humphreys and Abbot as follows : " A 
keg similar to that used in collecting water below the surface 
was sunk to the bottom of the river ; the current immediately 
overturned it, and the valves opening allowed the water to 
pass freely through. After remaining a few minutes it was 
drawn suddenly up, and was invariably found to contain ma- 
terial such as gravel, sand, and earthy matter." Mr. Eads says : 

" Prof. Forshey has informed us, that no investigations or 
experiments with a keg, or by any other means, were ever 
made by Humphreys and Abbot to determine this question, 
and that the principal hydrometrical data in Humphreys and 
Abbot's report were supplied by himself. 

" To him belongs the honor of discovering, by means of the 
keg described by Humphreys and Abbot, the enormous 
amount of material pushed on the bottom, and * of which the 
bar is formed ;' therefore, upon his investigations mainly rest 
tlio fabric of ari:::uments and conclusions respecting the bar 
advance published bv Gens. Humphreys and Newton. 
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"Frequent examinatiomi of Uie bottom at orclinary stages 
of w&ter " (under the diving-ljell), " enable me to declare 
that Band and other sedimentary matters are carried in 
Buspension, and not pushed along the bottom. Driftwood, 
balls of clay, or other aggregations of earthy matter are 
doubtless rolled or pushed along on the bed, and sometimes 
gravel and boulders, but the amount of these passing New 
Orleans is very smalL" 

He states that fi^om observations made while sinking the 
large caissons of the bridge at 8t. Louis, and from experience 
cm the bed of the river in five or six hundred hjcalities, he 
knows " that no such material as forms the bars of the passes 
is pualxd on the bottom of the river in any such quantity as 
is requisite to form them, or to servo as a basis for the calcula- 
tions of bar advance under the infiueuce of jetties, as made by 
Gens. Humphreys and Xewton- Nor is it necessary to cre- 
ate any such special theory of bar formation for the Missis- 
sippi River. The bars at its mouth are not formed by any 
process of nature wliich differs materially from that at the 
mouths of the Ganges, the Nile, the Danube, or any other 
delta ri^"er in the world. The bar at the Danube having 
{ailed to advance in accordance with the ' dead angle ' theory, 
under the infiuence of the jetties, it is absolutely necessary to 
show some remarkable difference between that stream and 
the Mississippi. Accordingly the statement is made that the 
fiulina bar is ' derived chiefiy from the deposits of earthy incd- 
ter hdd in suspension, and not earthy ■matter pushed along the bot- 
tom' As the specific gravity of the matter suspended in the 
Danube is twenty-eight per cent, heavier than that in the 
Sfi^tissippi (according to Gen. Humphreys the specific grav- 
ity of tbe matter in svspension in the Danube is 2.5, while that 
of the Mississippi is 1.96), does it seem reasonable that in the 
stream in which the sediment is hmnesf there should be so 
Teiy little pushed on the bottom, while mormons quatUitiea 
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are pushed along the bed of the stream in which it is the 
lightest ? Sir Charles Hartley states, that * the amourd of de- 
posit at the various mouths of the Danube vxis almost directly 
in proportion to the volume of tvater issuing from themJ We 

have shown that by iveight the Danube's suspended mat- 

• 

ters are greater, and they are stated by Gen. Humphreys to 
be nearly the same as in the Mississippi by vdume. From 
these facts it remains for him to explain how the South Pass, 
discharging but on^-third of the volume of the Danube, can 
carry to sea ^f^Y)-thirds as much sediment The statement 
made in my letter to Senator Windom, that ^ the amount of 
this matter ^nd the size and weight of the particles which 
the stream is enabled to hold up and carry forward depends 
wholly upon the rapidity of the stream, modified, however, 
by its depth,' is given by (Jen. Humphreys as a verbatim quo- 
tation, but in a mutilated form, leaving out the words ' modi- 
fed, hoioeverj by its depth,* which makes my statement as 
ridiculous as though I had asserted that the capacity of the 
river bed is in exact ratio to its width, tvithout reference to its 
depth. Long arguments and extensive tables of velocities of 
current and quantities of sediment are brought forward to de- 
molish this mutilated proposition, and to refute what I never 
asserted. In reference to my real statement, those who are 
familiar with the best writers on this subject know that the 
ability of the stream to suspend its sediment is believed to be 
inversely as the depth; but Humphreys and Abbot, in coming 
to the conclusion that no relation exists between the velocity 
and the load suspended, omitted one of the most important 
elements in the problem, namely, the variations in the dejyth 
of the stream. 

"The whole question really at issue in this matter, is : WiU 
flic required extension of the jetties he ticdve hundred feet per 
orutuni^ or any lesser rate of importance? Gen. Humphreys 
answers this question in the afltanative. The views ex- 
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pressed in Ex. Doc. 220, by Gen. Barnaril, and those of CoL 
W. Milnor Boberts, Gen. J. H. Wilson, Col. Sbaler Smith, 
and Messrs. Chanute, Bayley, Flad, Corthell and others, ex- 
pressed to me personally, sustain my faith in the negative ; 
for the United States does not contain engineers more able 
than this list presents. ♦ ♦ * Jf these eminent engi- 
neers, who do not helJeve sach rapid advance of the jetties 
urill be needed, are correct, and the jetties succeed, the nation 
■eenres an inestimaljle prize, AN OPEN-MOUTH RIVER. 
With so much to gain, and so little to lose in accepting my 
iposition, can it be deemed wise to decline it ? If Con- 
refuses to let me demonstrate the problem at the sole 
risk of myself and associates, the valley must wait in patience 
for relief' 

NotwithstJUiding the evident fairness of Mr. Eada's proposi- 
tion, the influence of the Engineer Corps of the army naa so 
powerfully exerted to prevent the control of the improve- 
ment of the mouth of the great river from passing into the 

.nds of " an outsider," as he was called by Messrs. Forshey 
ftnd Hebert, and the opposition to the proposed jetties was so 
intense in New Orleans and on the part of the Louisiana del- 
egation in the House of Representatives, that the bill for the 
construction of the Fort St. Philip Canal was actually passed 
by a large vote, as a substitute for the Jetty bill, which had 
been reported favorably to the House by the Committee on 
Railroads and Canals ; the Jetty bill receiving but eighty- 
nine votes, while the Canal bill, appropriating $8,000,000 to 
commence the canal with, received one humlred and eighteen 
votes. The advocates of the canal were of course much elated 
with this triumph, and at once hurried the bill over to the 
Senate. Here the question of opening the mouth of the 
river wag in charge of the Select Committee on Transporta- 
tion Boutea to the Seaboard, Hon. William Windom being 
tb« ohainnan. 
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Before tliis eommitiee MeesrsL Eftds» Forsliej, and Hebert 
Iiad been inyited to appear about two weeks prior to the pas- 
sage of the Canal bOl in the House. Mr. Eads was required 
hj the committee to open the discussion. He was followed 
hj PtoL Forshe J and Got. Heberl The fate of the Jetty en- 
terprise, at that most critical moment, hnr^ trembling in the 
balance, for ererj effort to defeat it was beii^ made by its 
influential and yigorons oppo6er& 

It is needless to saj that the committee were deeply im- 
pressed with the force of Mr. Eads's arguments on that most 
important occasion, for within forty-ei^t hours after the 
Canal bill was referred to this committee, one of its mem- 
bers — Senator J. IL West, of Louisiana — arose in the Senate 
and stated that he had been authorized to ask that the com- 
mittee be discharged from the further consideration of the 
Fort St Philip Canal biU, and to report, as a substitute for it, 
a bill authorizing the appointment by the Presideflft of a com- 
mission of seyen engineers, three from the army, three from 
civil life, and one from the United States Coast Survey, to 
whom this question as to the proper method of opening the 
mouth of the river should be referred, with instructions to re- 
port at the next session of Congress. 

If Mr. Eads had failed before the Senate Committee to re- 
fute the arjxuments of Messrs. Forshev and Hebert, and to 
convince it of the soundness of his own views, there is no 
doubt but that the committee, under the great pressure 
brought to bear upon it, would have reported the Canal bill 
favorably to the Senate, and in that event it would have been 
as promptly passed by that body as it had been by the House, 
and there would have been an end to the attempt to deepen 
the mouth of the Mississippi by jetties. 

Con^^oss passed the bill reported by Senator West, author- 
izing^' the aj^pointment of a commission to decide upon the 
proper method of opening the mouth of the Mississippi On 
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this commission the President appointed the following distin- 
guished engineers : Gen. H. G. Wright, U. S. A. ; Gen. B. S. 
Alexander, U. 8. A. ; Gen. 0. B. Comstock, U. S. A. ; Prof. 
Henry Mitchell, United States Coast Survey ; T. E. Sickles, 
C. R ; W. Milnor Boberts, C. E. ; and H. D. Whitcomb, C. E. 
This commission of engineers in their report made Janu- 
ary 14, 1875, say: "The interests involved in the proper 
improvement of the mouth of the Mississippi are so great, 
and the work so costly, that it is imperative to obtain the 
best possible knowledge and judgment as to the method to 
be adopted. Accordingly, in order that the opinion of the 
Board should be based on a full knowledge of what has been 
done, and of the latest results obtained elsewhere in this 
most difficult branch of engineering, it was decided to visit 
the mouths of the rivers mentioned " (several of the most 

important rivers in Europe). 
3 



CHAPTER V. 



EUBOPEAN JETTIE& 



A SUMMABT of the construction of jetties in Europe, and 
the results obtained by them, will be of interest, as bearing 
upon the question of the adoption of that system at the 
mouth of the Mississippi 

The Dvina is a river with many of the characteristics of 
the Mississippi, although much smaller. It is a sediment- 
bearing river of Russia, discharging into the Gulf of Riga, 
a tideless arm of the Baltic The depth on the bar was 
increased by jetties from six feet to eighteen feet, and there 
has been no advance of the bar, although the jetties are 
believed to have been built more than one himdred years 
ago : how much earlier is not known, as there are no records 
in the Department of Public "Works at St Petersburg that 
extend back to the date of their construction. 

A chart of the mouth of the Oder (a river of Prussia, dis- 
charging into the Baltic), bearing date of 1776, shows jetty 
lines, some of which, near the land, are marked 1756. The 
depth was increased from seven feet to twenty-four feet. 

One of the most important constructions for the benefit of 

commerce, at the mouth of a small river, is the artificial 

channel at the mouth of the Maas, in Holland, by which the 

port of Rotterdam is furnished an outlet to the sea. A 

canal was cut through the " Hook of Holland," and jetties 

were constructed at the sea end, extending into deep water. 
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le River Scheur, a branch of the Moas, -was tlien closed by 
a dam, and its waters turned into the new channel. The jet- 
ties were built of willow fascines, combined into mattresses, 
and were sunken and loaded with stone. Tliey project into 
the sea upon a sand shore to a depth of twenty-seven feet, 
[«Dd were the first constructions of that kind on the open 
•ea-sbore. They have successfully withstood severe storms 
and most violent wave force undisturlied. 

The failure of the dykes at the mouth of the Bhone to 
pre a permanent and deep channel, has been used as an 
argnmont i^ainst the jetty system at the mouth of sediment- 
bearing rivers. Tlie Rhone discharges into the Mediterrar- 
nean Sea through four passes — the main pass, flowing in 
the general direction of the river, carrying about one-half 
its volume ; the other three passes may be considered lateral 
walets. 

Dykes for the improvement of the bar at the principal 
month were commenced in 1852. The plan consisted in the 
cloaing of the three lateral outlets by a continuous dyke, 
wteadiug from the mainland above the point where they 
Commence to diverge, and extending to the mouth of the 
principal outlet. Another dyke, or levee, was built on the 
bank, to prevent the escape of the water through 
bayous and over the lowlands. Tliese dykes termi- 
nearly one mile inside the crest of the bar. They are 
Partly earthen dykes, and partly of stone. The width of the 
diaanel at the sea end of the dykes is thirteen hundred and 
**Hve feet The width of the Ehone at the head of the 
""Ita is six hundred feet. 

Under the influence of the dykes, which were finished in 
*^ the depth increased from five feet to thirteen and a 
•"If feet ; but then the bar moved seaward, and the depth 
W diminished in 1863 to tour and a half feet The at- 
tempt tu maintain the channel by dykes was abandoned. A 
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landed interest, desirous of bnilding a maritime city a few 
miles above the mouth of the river, exerted a sufficient in- 
fluence to have a ship canal constructed, which was com- 
menced in 1863. It started at the point opposite the head 
of the upper lateral outlet, and extended to the Bay of Foz. 
It is two and a half miles in length ; has a depth of nineteen 
and a half feet ; required seven years of labor to complete 
it, and cost three million dollars. 

The closure of the lateral outlets, by which the volume 
issuing from the main pass was doubled, also doubled the 
amount of sedimentary matter discharged upon the bar. 
The process of bar formation at the mouth of the Missis- 
sippi teaches us that the distance of the crest of the bar 
from the land's end is determined by the volume issuing 
from each pass. Consequently, if the volume of the Bhone 
issuing at its principal mouth be doubled, the crest of the 
bar would at once assume a new location, more distant from 
the land's end than before ; and as the dykes were not built 
out to within a mile of the crest of the bar they could have 
no influence in checking its advance, nor in permanently 
increasing the depth upon it. It is- absurd to quote the 
Bhone as an illustration of the jetty system. Where this 
system has been successful, the works have invariably been 
extended out beyond the crest of the bar into the deep 
water. 

The River Danube, its delta, its regimen in respect to its 
currents and sedimentary matters, the formation of its bars 
and the characteristics of the sea into which it discharges, 
are similar in many respects to the Mississippi River. For 
this reason the jetties constructed at the mouth of one of its 
branches, and the results obtained by them, need to be de- 
scribed more fully than those of any other river, in order 
that lessons may be drawn from them that will apply to the 
solution of the problem at the mouth of the Mississippi 
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^e following facts are taken from two paf)ers read before 
(kxe Institution of Civil Engineers of Great Britain by Sir 
Charles A. Hartley, Chief Engineer of the European Commis- 
sion of the Danube — one read in 1862 and the other in 1873. 
Tliis commission was constituted in 1856, by virtue of the 
Treaty of Paris. It consisted of delegates from the seven 
contracting powers — ^Austria, England, France, Prussia, Bus- 
oa, Sardinia, and Turkey — and it was charged to execute the 
works necessary to clear the mouths of the Danube and the 
neighboring parts of the sea from the sands and other imped- 
iments which obstructed them. 

The Danube, after a course of seventeen huiidred miles, re- 
ceiving more than four hundred ttibutaries, and draining up- 
wards of three hundred thousand square miles of country, 
passes the Bulgarian town of Isakteha in. a single channel 
seTenteen hundred feet wide and fifty feet deep. This city is 
seventy-six miles from the sea by the Kilia branch, seventy- 
eight miles by the Sulina branch, and ninety miles by the 
St George branch. The general character of the delta can 
be understood best by an examination of Plate No. 5. 

The Sulina abstracts one-fifth of the waters of the Toulcha 
Ittanch, or two twenty-sevenths of the whole volume of the 
flwin river. Its navigable width is rarely more than three 
hnndred feet During high floods the inclination of the sur- 
face of the Sulina is three inches per mile. In ordinary high 
^ater the velocity of the current in the main river is between 
two and one-half and three miles per hour. At times of ex- 
traordinary floods the velocity is increased to five miles per 
koor, and the whole volume of water then delivered by the 
l)&nibe to the sea is equal to sixty million cubic feet per min- 
tte. When the waters are most surcharged with sediment, 
ftej bear to the sea as much sedimentary matter as would 
be equivalent to a deposit of one cubic inch to one cubic foot 
of water. During high river the bars at the mouths of the 
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parses are farther from the shore, their magnitude increased, 
and the depths oyer them diminished. The process is as fol- 
lows : The current, with its earthy matter, by its quickened 
speed deepens the channel oyer the bar, the displaced portion 
is pushed out into the shallows beyond, and there the riyer 
current, checked by the nearly statipnary waters of the sea» 
precipitates the heayier particles of the matter in suspension 
to form a new bar, while the lighter particles are carried fur- 
ther and widely distributed oyer the sea depths beyond. 
There are no tides in the Black Sea, into which the Danube 
discharges, and the leyel of the water along the delta is solely 
influenced by the opposing action of the land and sea winds. 
The Sulina branch haying been selected for improyement, 
piers were projected across the bar to terminate in a depth of 
eighteen feet, in order, in the first instance, that the proposed 
channel might be deepened by the concentrated action of the 
riyer current, and that afterward a good nayigable channel 
might be maintained between the piers; it being assumed 
that, when the troubled waters of the river were brought into 
immediate contact with the littoral current crossing the pier 
heads, the fluyial matter would remain suspended until it 
was far removed from the entrance. The piers were built of 
piles, cribwork, and a protecting slope of rubble stone. The 
works at first were provisional. They were commenced in 
1858 and finished in 1861. The depth on the bar, before the 
construction of the works, varied from seven to eleven feet, 
and was rarely more than nine feet. In 1862 there was a 
navigable channel of seventeen and one-half feet In 1866 
the commission concluded to convert the piers into solid 
structures. This consolidation was completed in 1871. The 
provisional works near the pier heads had been beaten down 
the waves, so that they were three or four feet below the 
ce of the water. The new works were constructed of 
ete blocks. 
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In 1872 an effectiye depth of twenty feet was seenred, and 
that depth has been mamtained until the present time, with 
often a depth of twentj-one and one-hall feet. The effect of 
these works upon the growth of the bar into the sea lias 
been to retard it, for, considering the twenty-four feet and 
thirty feet contours, the average extension for ten years, end- 
ing in 1871, was only forty-font feet per aunuui, whereas 
during the eight years immediately previous to tlie beginning 
of the works the same contonr lines advanced at the rate of 
ninety-seven feet per annum. The reason for this retarda- 
tion is, that at present the silt-bearing waters of the river 
issue at once into deep water bej'ond the pier heads, and are 
[ carried far to the southeast by the littoral current, instead 
I of flowing into the sea, as formerly, with a feeble and con- 
' stantly decreasing current, by numerous shallow channels. 
In a letter dated Kovember 30th, 1874, addressed to G. W. 
B. Bayley, an eminent civil engineer, and an early and ear- 
nest advocate of the jetty system, and afterward associated 
with Mr. Eads in the construction of the jetties as Besident 
Engineer, Sir Charles Hartley compares the Danube and the 
Mississippi. He presents the points of resemblance and dif- 
ference, and from them obtains the most cogent reasons for 
constructing jetties at the mouth of the latter. He is in 
Iavot of South Pass in preference to the larger passes, on the 
score of economy in construction and maintenance, and hia 
comparisons are mostly drawn between the South Pass and 
the Sulina branch. 

The first objection against the construction of jetties at 
the month of the Mississippi, namely, the soft and silty 
natnre of its bars, is readily disposed of ; for the South Pass 
bar is described in the report of Assistant G. G. Meatle, in 
1839, as being principally composed of fine gray sand, mixed 
with a very small proportion of mud ; and in Major Howell's 
last Borvey the bank to the east of the bar is described as 
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being of hard sand. This description fits precisely the Sn- 
lina bar, before it was removed by the sconr of the river, and 
as jetties were constaructed across it without difficulty or 
great expense, there is no reason why the same advantages 
should not attend the construction of jetties at South Pass. 
The second objection urged against the jetty system is, that 
the waters of the Mississippi being charged with more sedi- 
mentary matter than the waters of the Danube, the injurious 
effects of precipitation are more to be feared at the former. 
He shows by lengthy and exhaustive argument. 

First That the waters of the Danube transport a greater 
number of heavy particles of matter to the sea, in propor- 
tion to the whole weight of sediment, than the Mississippi, 
and, 

Second. Granting that the statement is correct that the 
Mississippi, while discharging only three times as much 
water, really discharges six times as much deposit in weight, 
the annual advance of the Mississippi mouths " two hundred 
and seven feet annually, according to the latest surveys," is 
nearly at the same rate as that of the Daniibe mouths. This 
apparent phenomenon is simply due to the far greater depths 
of the sea off the Mississippi delta, an advantage which fully 
compensates for the threefold greater volume of the river, 
and the greater amount of sedimentary matter. The sea 
slope of the bar of the South Pass is one in sixty-six ; that 
of the Sulina one in two hundred and sixty-four. He meets 
the third objection, namely, that there are no littoral cur- 
rents off the Mississippi mouths, by proving that such cur- 
rents do exisi All testimony confirms that the prevailing 
winds off the Mississippi delta are from the northeast and 
southeast. The resultant of these winds is east, which may 
therefore be called the prevailing wind. 

He points out that a glance at the map of the alluvial 
region of the Mississippi shows, that whilst the general 
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f trend of the river from Kew Orleans to the head of the 

passes is in a southeast direction, the deposit is nearly all 

to the west, or in the direction of the current produced by 

the prevailing winds ; in the same way that the Danube 

, deposits take place to the south, under the influence of the 

!• prevailing unnda from the north-northeast. The same obser- 

I Tation applies to the set of the deposits below the head of 

f tiie passes, the growth of the delta in a west and southwest 

I direction being three times greater than in the opposite 

f direction. 

After stating facts, which we have given in a previous 
i (diapter, in regard to observations for shore currents, he says : 
L*'The reasons above given for my full faith in the existence 
I and efficacy of the littoral and tidal currents justify me, I 
Ifiiink, in saying that the salient position in the gulf of the 
■'Bonthwest and south mouths of the Mississippi — exposed as 
Flhey are to the full action of these currents and beat of the 
vaves — is evidently very greatly in favor of their succesBful 
treatment by means of jetties, and that the rapidly increas- 
ing depths beyond their bars give them — as fur as their 
improvement is concerned, by the same method — a very 
marked superiority over the Danube mouths. If at the 
Sulina mouth the inclination of the sea bottom had been as 
steep as off the South or Southwest Passes of the Missis- 
sippi, a depth of twenty-eight feet miglit as easily have been 
obtained there, at a slight additional cost indeed, but with 
the great advantage that the silt-bearing waters would have 
I been carried much farther seawanl, owing to the increased 
vdepth of the channel, and into such depths that the forma- 
ptioQ of a shoal, such as now forms after a high flood, within 
one-half mile of the pier heads, would have been impossible 
for many years to come. * * * 

"My conviction is, that by increasing the erosive powers 
[ the corrent, relatively to the depositing action, the piers 
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will have the effect not of accelerating the growth of the 
accretions of the sea bottom, but of greatly retarding it. 
* * * Practically, therefore, I consider that the element 
of bar advance may be discarded from the minds of the 
present generation.'* 

Without giving further descriptions and details of the jet- 
tied mouths of the rivers of Europe, the following table will 
serve to show the extent to which the jetty system has been 
adopted there, and the success which has attended it 



Name of River. 


« 

Country. 


Original Depth, 
Feet 


Present Depth, 
Feet. 


Danube 


Roumania (Turkey). . . . 
Holland 


7 to 11 
00 

7 

7 

7 

6 

4 

4 
12 

4 
10 

6 

6 

4 

6 

6 

6 

6 

5 


20 


Maas 


18 


Vistula 


Prussia 


10 


Trave 


Prussia 


18 


Oder 


Prussia 


24 


Wame 


Prussia 


13 


Persante 


Prussia 


15 


W ipDer, 


Prussia 


13 


Prezel 


Prussia 


20 


Stolpe 


Prussia 


14 


Niemen 


Prussia 


24 


Siban 


Russia 


16 


Dvina 


Russia 


18 


Windova 


Russia 


9 


Pemean 


Russia 


12 


Kissa 


Sweden 


12 


Koune 


Sweden 


10 


Altra 


Sweden 


9 


Grenaa 


Denmark. 


13 







From the preceding r^sum^ of jetty construction we can 
see that, for a great many years, all along the shores of the 
Black Sea, the North Sea, and the Baltic, Bussia, Prussia, 
Holland, Sweden, Denmark, and Turkey have built and main- 
tained jetties. The record of their works teaches us plainly 
that, whether the bars were caused by the waves of the sea 
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or the waters of the rivers, whether they were " drift " or 
''delta" bars, the piers, dykes, and jetties, when pushed out 
into the deep water, have in every instance not only pro- 
duced the depth needed, but have maintained it permanently 
against wave action and sedimentary deposits. 



CHAPTER YL 

ilWCVUT 09 THX KVXKIV— r AStaxaE OF THE ACT AUTHORIZING THE 
CX\5«miXTIOS or JETTIES AT SOUTH PASS. 

I>^ the iutwv^U Wtxr^w^n the adjournment of Congress in 
Ju\y, M)\l iU lyi^^^t^mUii^ iu December, 1874, a remarkable 
ohm\ge iu puMio ^Ma^timeut k^d t*ken place. 

When Mts £*^U returiHHl frvvm Europe, where he had spent 
adTeriU uioutka iu otfuretuU^r examining and studying the jetty 
ay^lem at the m^^uth* v>f :«^Yer:U important European rivers, 
and iu iX>u^uUiu^ >^ith the di:<tuu^ii^ed engineers who had 
eodxatxuoteil them^, he (vvuikI the vvuutrr and Congress ready 
tvx a favoottible v\^u?uvleraUv>ix v>f his i>lans. The leading jour- 
nals, enpeoiallv iu New York auvl iu nearly every city of the 
Mis^sissippi Yalle\\ a<lvvx^te\l the vieins which he had so 
clearly expre^ssie^l iu and v^ut of Cou^resss^ 

The rep«.>rt of the Boarvl of Eu^ueers was presented to 
Congress on January 13* 1S75* by the Sev'retary of War. 
The following is an abc^traot of the rep^^rt* the fuU text of 
wkieh is given in Apjvndi\ i Iu reference to a canal, they 
show the advantages and i.lisav^l vantages of several locations, 
and decide in favor of a site near Fort St« Philip^ and give an 
estimate of the same, wliich for cost of construction and 
miJLintetLAnce is $11,51 V2<X>. 

As to the deepening of a natural outlet they are of the 
ion that no admissible expenditure of money can jvr- 

Bttli^ maJTttain by the stirring process a d<f pth of twenty 
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that this depth is not adequate to the wants of com- 
In reference to jetties, they first give the facts on 
■which their application at the mouths of the Mississippi is 
based. 

The fact of principal importance is, that as the bars move 
OQt to aea, the river is all the time eroding a channel of the 
characteristic deep water cross-section behind and through 
them. The object of jetties is to aid and hasten this erosion. 
The plan recommended by the Board is to liegin parallel 
dykes at the hanks of the pass, where there is now thirty feet 
of water in the middle, and carry them over the bar to thirty 
feet of water outside. The river will erode the bottom be- 
tween the dykes till the water-way everywhere has the same 
cross-section as at their beginning. The depth of thirty feet 
ia chosen in order that some time may elapse before the bar, 
which will form at the sea end, can have less than twenty-five 
feet on it, that being the minimum depth which it ia desired 
to maintain. 

In selectii^ the pass to be improved, they give the prefer- 
ence to South Pass ; for, while its width is only seven hun- 
dred feet, as against fourteen hundred feet at Southwest 
Pass, the former, when improved, will be adequate to the 
preBent and prospective wants of commerce. The estimate 
(or construction and maintenance of jetties at the mouth of 
South Pass is $7,942,110, and for Southwest Pass, $16,053,124 

They are satisfied from their examinations abroad that the 
should be constructed of brush fascines and stone, iu 
the same general way as those at the mouth of the Maas, in 
Holland. They discuss the question of the advance of the bar 
after the jetties are completed, and give their opinion, that 
ae hundred and twenty years the crest of the new bar 
probably be found twelve thousand feet beyond its pres- 
ent location, and for this reason they estimate for the cost of 
the Bver^ie annual extension that will be necessary, $130,000. 
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In comparing a ship canal and jetties they recommend the 
latter, and their application to South Pass. They say : " It 
would give a good sea entrance about nine hundred feet wide, 
and a minimum width in the pass of about five hundred and 
thirty feet, while the width of the canal would be about three 
hundred feet It would offer no locks (liable to do or suffer 
injury) to delay the passage of vessels through ii It would 
give an ample unobstructed waterway to commerce, in place 
of a narrow and obstructed one." The Board concludes its 
report with a recommendation that if Congress decides to 
open one of the passes of the river, the entire sum necessary 
to accomplish the work be appropriated at once or in some 
way be made available; for the work, when once begun, 
should be pushed as rapidly as possible to its entire com- 
pletion. This report was signed by all the members of the 
Board except Gen. Wright, who stated that, in his judgment, 
the chances of success of an attempted improvement of any 
one of the natural outlets of the river did not justify the 
recommendation of the Board ; but he conceded that if an ad- 
equate and permanent channel could be obtained at any one 
of the passes, it would no doubt be preferable to the pro- 
posed canal. Soon after the report of the Board, Mr. Eada 
made a new proposition to Congress, to make a channel thirty 
feet deep at the mouth of Southwest Pass for $8,000,000, and 
maintain it for twenty years for an annual sum of $150,000 ; 
the first payment of $500,000 to be made when a channel of 
twenty-two feet in depth and two hundred feet in width was 
obtained, and $500,000 more when this depth was maintained 
for a year ; then $1,000,000 each year for the addition of two 
feet permanent depth to the channel until thirty feet was 
reached ; the remainder to be retained by the Gk>vemment^ 
one-half for ten years and the other half for twenty years, as 
a guaranty for the performance of the work. 

A bill embodying this proposition was introduced in the 
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House of Bepresentatiyes about the 8th of February, 1875. 
Like the bill introduced in the previous session, it met the 
determined opposition of the Chief of Engineers, U. S. A., 
who at once presented his views to Congress through reports 
to the Secretary of War. 

In New Orleans the sentiment of the community had 
changed considerably. Many of those who had strongly 
opposed the jetties, when* they now saw that Mr. Eads's 
proposition was virtually indorsed by the Commission of 
Engineers, used their influence to secure the adoption of 
Southwest Pass, as proposed by Mr. Eads, instead of the 
South Pass, as recommended by the Commission. 

Mr. Eads's objections to the South Pass were — 

First. That an extensive shoal existed at the head of that 
Pass, which it would be difficult to remove, and that the 
channel obtained through it would be difficult of navigation ; 
and. 

Second* That the channel through the pass was too small 
for easy navigation, and inadequate to the growing wants of 
commerce. Mr. Eads, learning that the Board was likely to 
adjourn without inviting him to appear before it, although 
its creation was the result of his action, addressed a letter 
to its president, in which he expressed the determination to 
press the adoption of the jetty system, regardless of the 
decision of the Commission, and suggested the propriety of 
its hearing what he had to say upon the subject before mak- 
ing their report In reply he was promptly invited to state 
his views before the Commission. He addressed it for two 
and a half hours upon the subject, during which time he laid 
before it the facts which he had obtained by his personal 
inspection of the jetties at the mouths of the Oder, Wipper, 
Persante, Vistula, Pregel, Danube, and the Rhone, and in 
conclusion urged the Commission, in the following forcible 
language, to recommend the improvement of the Southwest 
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Pass : '' It is rarely that gentlemen of oar profession have 
sucli an opportunity of so indelibly recording their judg- 
ment I earnestly trust that you will, on this occasion, 
unanimously recommend the improvement of the Southwest 
Pass, and thus leave, as an imperishable evidence of your 
foresight and public spirit, such a deep and broad channel 
at the mouth of the grandest physical feature of this conti- 
nent, as shall win for you the thanks and praise of the hun- 
dreds of millions which the Mississippi Yalley will hereafter 
contain, and whose grand commerce must naturally and for- 
ever seek that route to the sea.'* 

The House Committee on Commerce, to whom the bill 
was referred, examined all its features thoroughly, heard all 
explanations, listened patiently to all arguments, pro and con, 
and studied carefully the wording of the bill, that a contract 
so important might be drawn up with correctness and pre- 
cision; and, notwithstanding the fact that the Commission 
had recommended the improvement of the South Pass, it 
adopted Mr. Eads's recommendation to improve the South- 
west Pass, and reported the bill to the House unanimously. 
On February 18, ten days after the introduction of the bill 
into the House, it was made the special order of the day. 
Ex-Gov. Stanard, of Missouri, made an able speech, full of 
facts and arguments, in favor of the measure. He explained 
its provisions, showed what it proposed to accomplish, and 
demonstrated that the sums to be paid under it were several 
million dollars less than the estimates of the Army Engi- 
neers for a canal, and less than that of the Commission for 
jetties, and that the interests of the government and the pub- 
lic were guarded with the utmost care, in respect to the pay- 
ments for the work. An able speech was also made by Hon. 
O. D. Conger, of Michigan, and the bill then passed, with but 

o dissenting voices. When it reached the Senate it was 
3nded by the committee there, and made to apply to the 
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small pass, in spite of all the arguments Mr. Eads could use 
to prevent it. The reason for this was, that Congress had 
obtained the advice of one Commission of Engineers, who 
had recommended the Fort Si Philip Canal, and it had then 
asked the advice of a subsequent one, which had recom- 
mended jetties at the little pass. If it refused the advice of 
both these councils of experts, and voted to place the jetties 
at the great pass, and they failed to accomplish what Mr. 
Eads claimed they would. Congress "jrould then have no de- 
fense for having refused the advice of its own experts in the 
matter. Besides this reason, which, to say the least for it, 
was founded in an unwillingness on the part of the members 
of the Senate Committee to take the responsibility of decid- 
ing between experts (Mr. Eads being one, as well as the 

* 

Commission), there was the more weighty reason of its cost- 
ing two and three-quarter million dollars less to improve the 
little pass. The Senate Committee were immovable in this 
decision, and Mr. Eads was informed, that if he would give 
the same guaranties, and agree to produce the same depth 
of channel with the little pass that he had guaranteed for 
the big one, and build the works for five million two hundred 
and fifty thousand dollars (which was much less than the 
Commission's estimate), and guarantee its maintenance for 
twenty years for thirty thousand dollars per annum less than 
the Commission's estimate for that item, the improvement 
should be confided to him; otherwise it would be placed 
under the control of the Corps of U. S. Engineers, who had 
fought him at every step, and whose acting chief had pre- 
dicted the failure of the jetty system, if ever tried at the 
mouth of the Mississippi. 

Thus modified, the bill was reported to the Senate and 
passed. 

The concurrence of the House in the Senate amendments 

was secured just before the final adjournment of Congress on 
6 
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the 3d of March, 1875, and on receiving the President's sig- 
nature the bill became a law. 

As this law authorized the construction of the work, it is 
given entire and verbatim in Appendix 3. 

On the 24:th of March, 1875, at a banquet in Sb Louis, 
given to Mr. Eads in honor of this great victory, at which 
there were three or four hundred of the representative men 
of that city, and many distinguished gentlemen from all parts 
of the Mississippi Valley, in a speech, earnest and eloquent, 
he explained the secret of that implicit faith which he had 
in his proposed plans, and which moved him to undertake the 
great work. He said : " If the profession of an engineer 
were not based upon exact science, I might tremble for the 
result, in view of the immensity of the interests which are de- 
pendent on my success. But every atom that moves onward 
in the river, from the moment it leaves its home amid the 
crystal springs or mountain snows, throughout the fifteen hun- 
dred leagues of its devious pathway, until it is finally lost 
in the vast waters of the gulf, is controlled by laws as fixed 
and certain as those which direct the majestic march of the 
heavenly spheres. Every phenomenon and apparent eccen- 
tricity of the river — its scouring and depositing action, its cav- 
ing banks, the formation of the bars at its mouth, the efiect of 
the waves and tides of the sea upon its currents and deposits 
— ^is controlled by laws as immutable as the Creator, and the 
engineer needs only to be assured that he does not ignore the 
existence of any of these laws, to feel positively certain of 
the result he aims at I therefore undertake the work with 
a faith based upon the ever-constant ordinances of Qod him- 
self ; and so certain as He will spare my life and faculties, I 
will give to the Mississippi River, through His Ghrace and by 
the application of His laws, a deep, open, safe, and permanent 
outlet to the sea." 

Several gentlemen of considerable means were interested 
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with Mr. Eadfl when the concession was granted by Congress. 
"With such means as they were willing to embark in the en- 
terprise, added to his own, it was evident that there would 
still be needed a large sum of money to execute that portion 
of the works required to insure a depth of twenty feet, at 
which period only could goyemment payments be expected. 
It is proper to state that the estimates of the Commission of 
1874 contemplated the construction of mattress work, as it was 
executed at the Maas, in Holland. By the provision in the 
act which left Mr. Eads " untrammeled in the design, loca- 
tion, and execution of the work," he was free to exercise his 
ingenuity to discover some cheaper and equally effective 
method of construction. In this he foresaw the opportunity 
of so cheapening it as to leave a large margin of profit at the 
price stipulated in the act 

The first step taken by him in solving the financial problem 
was to execute a contract with the substantial contracting 
firm of James Andrews & Co., by which that company agreed 
to famish, at their own cost, the necessary plant, steamers, 
barges, boarding-houses, etc., and place in position fifty 
thousand cubic yards of mattress work, and ten thousand cu- 
bic yards of stone, before demanding of Mr. Eads any pay- 
ment whatever. After this amount of work should be exe- 
cuted, one-half the agreed price for it was to be paid in cash, 
and the remainder when certain payments should be received 
by Mr. Eads from the United States. The prices agreed to 
be paid were so high that the contract was limited to three 
hundred and fifty thousand cubic yards of mattress work and 
the attainment of twenty-six feet of water. We see thus far 
two distinct parties interested — 

Fir§L — ^Mr. Eads and his associates, who controlled the 
eoneession, and 

SeoomL — ^The contractors who undertook to construct a cer- 
ittn portian of the jetties. 
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SOUTH PASS — ^LOCATION OF JETTIES— CONSTRUCTION, 

He who liyes among the highlands will find it difficult, 
{rem any yerbal description, to form in his mind a true pic- 
ture of the lowlands of the Mississippi delta. But to him 
who dwells among these marshes, descriptions of an upland 
country come like restored pictures, bringing again the scenes 
of the past. In imagination he stands on some lofty summit, 
and beholds the range of mountains losing itself in the blue 
hazy distance ; the shaded river meandering down the val- 
ley; the fields of wheat and corn, that climb yon slopes to 
the very summit ; the pine-covered hills, clad in perennial 
green ; the everlasting rocks, throwing out their jutting crags 
against the sky, and the villages dotting the landscape here 
and there, diversifying it with their picturesque beauty. 
From this imaginative picture he turns with reluctance to 
look upon his present surroundings. With the exception of 
the lighthouse, there was, in June, 1875, no elevation within 
one hundred miles, nor any building, except a few fisher- 
men s huts, within ten miles of the mouth of South Pass. A 
view from the top of the South Pass Lighthouse takes in the 
whole country ; a low, flat marsh of mud, reeds, and grasses, 
which, in long narrow strips, is thrust out into the gulf. 
Except a solitary mud-lump, about two miles away, near an 
outlying ree^ there is not a spot as far as the eye can reach 

that is not overflowed by the river or the tides. There is 
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not STen a baokgroimd of liigfa lauJ to relieTo the monotony 
of the scene ; but away to the eastward, jnst distuognished, 
are the low, willow-fringed banks of Pass % houtre, like a 
dim pencil line drawn between the bine waters of Garden 
Island Bay and the amre sky above. To the westward is 
another dim horizon line, marUng tiie ooorse of Southwest 
Paas. Aroond the whole half of the oirele, from the nortii- 
east to the southwest, there is nothing to be seen but the 
broad expanse of the Ghilf of Mezicow 

From the' lighthouse, extending ten miles to the noriii- 
west, in easy, graoefol onrres, we can follow South Pass 
through the yellow marsh, "a silrer thread in a cloth of 
gold;" and with a glas^ we ganiB#wigqi9i,:nearly hid among 
the willows, the lighth6i»e at'{fa» Head-tif (he Passes. Half- 
way up on the west side of the pass, detected hf the scat- 
tered dumps of trees along tts'bafiJi^Is.Oxand Bayou. 

The South Pass is a beautiful, natur^ ship oanaL There 
is not a shoal, nor a sharp turn, nor a dangerous bank, nor a 
snag even, in its whole length. In the presence of the great 
river, or of eren the two larger pasaes, it is only a bayon ; 
but in England or on the continent, it would be classed as a 
river of considerable magnitude. The pass flows over a bed 
and between banks formed of its own deposits. In cutting 
its way through them it has shaped its channel to the exact 
requirements of the volume and velocity of its waters. The 
annual overflows deposit their ooorser matters on the im- 
mediate banks, and the finer sediment farther away ; for this 
reason the ground next the pass is about one foot higher 
than that some distance from it. On the higher banks is a 
dense growth of reeds, ten or twelve feet high, forming a 
strip next the pass, about one hundred feet wide. A coarse 
marsh grass grows in the Jower ground. The width of the 
'' "1 lying between the pass and the bays, in some places, is 
ane hundred yards, in others fully half a mile. With 
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exception of the higher grotind next the pa43S, the whole 
rsh is composed of a material so soft that it is difficult to 
ik upon it, and a pole can be forced down into it with the 
id to a depth of five or ten feet A few willow trees on 
i right bank below Grand Bayon, and a few near the head 
the pass, constitute the only growth larger than the reeds 
roughout its length. ' 

En June, 1875, the only marks of civilization beyond the 
id*s end at the mouth of the pass were a small white flag 
re, a temporary platform there, a stake driven into a drift- 
I imbedded in the mud, a tall tripod erected on a mud- 
mp, or an instrument-stand oi^ :a reef; these told us that 
e U. S. Coast Survey had just preceded us, and that each 
ore and bar, each reef and contour line, each elevation and 
ipression in the pass, or in the gulf beyoi^d it, had been 
jrefully surveyed and mapped out by those who for skill 
|d accuracy have a wide reputation. By a provision of the 
ty act, the Superintendent of the U. S. Coast Survey was 
jtructed to make " as soon as practicable, a careful topo- 
aphic and hydrographic survey of the pass and bar." The 
rreying party. Assistant H. L. Marindin in charge, arrived 
I the mouth of South Pass with the survey schooner He- 
archf in April, 1875. Although delayed by fogs and rough 
Bather, he accomplished his work in the allotted time, 
id presented Mr. Eads, on his arrival in May, with not 
ily a complete map of the mouth of the South Pass, but 
the pass itself, Grand Bayou and the Head of the Passes. 
16 results of his surveys at the mouth of the pass are 
own on Plate A. The plane of reference was mean low 
iter, as ascertained from daily readings, on a staff gauge at 
e lighthouse, taken during the period covered by the sur- 
y. This plane was 1.8 feet below that of average flood tide 
the datum plane — subsequently established by the U. S. 
igineers. The soundings have been changed on the chart to 
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agree with the latter plane of reference. The characteristic 
soundings only are given, with the most important contours. 
The shore lines, and all elevations above average flood tide, 
are bounded by full lines. The chart shows that the greatest 
depth along the whole length of the bar was 9.2 feet, or at 
mean low water 7.5 feet At flood river the navigable depth 
was about eight feet at average flood tide. It also shows that 
a plateau, yearly level and about three thousand feet in width, 
extended from the outer crest of the bar, back towards the 
land's end. On the very crest or shoalest part, nearest the 
deep water of the gulf, the material was a fine sand, out of 
which the waves and currents had washed all the clayey mat- 
ter, and disposed it in a narrow ridge, about a foot higher 
than the remainder of the plateau. Immediately seaward of 
the bar-crest was a softer material. This outlying slope was 
very uneven, composed of hills and hollows arranged some- 
what uniformly in lines parallel with the outer face of the bar. 

These features, and other interesting facts connected with 
the geology of the bar, will be discussed in a subsequent 
chapter. 

Mr. Eads studied this chart, and laid out the lines of the 
jetties upon it. He was accompanied at the time of his visit 
to South Pass by Mr. James Andrews, who, with his associ- 
ates, had contracted to construct the works, and who imme-. 
diately commenced the execution of his contract, for which 
he was eminently fitted, by a long and successful experience 
on public works — ^railroads, tunnels, bridges, especially the 
foundations of the St. Louis Bridge and the large tunnel con- 
nected with it, extending under the city. 

Mr. Andrews possessed those peculiar qualities demanded 
of the contractor by a hazardous and difficult enterprise, and 
by a work requiring great rapidity in construction, regardless 
of financial hindrances and of losses and delays caused by 
the destructive forces of the gulf waves and river currents. 
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He brot^Lt to the work the cjualities thnt had made liim bo 
successful elsewhere, and had won for him the respect and 
admiration of all who knew hira — great energy and persist- 
ence, an invincible will, a quiet determination, and an nn- 
Bwerring confidence in the eucceas of the enterprise. 

The considerations which determined the location of the 
jetties were, 

£^rai. — To place them at snch a distance apart as wonid 
them secure against any subsidence of the ground on 
rhid) they were to rest, that might be induced by the esca- 
Tstion of a deep channel near them. 

Seamd. — To direct the discharge into the sea across the 
littoral cnrrent, and not against it. 

Third. — To inclose the natural channel within the jetties, 
and thus leave the shoalest water on each side of it, in which 
to construct the jetties, and thus lessen their cost. In deter- 
mining the width of the jetty channel, Mr. Eads intended 
from the first to close Grand Bayou, and, consequently, he 
vould have to control as much water as there was in the 
pass above Grand Bayou. The average width of this part 
of the pass is seven hundred feet, with an average depth of 
over thirty feet. Mr, Ea<.ls believed that a greater area of 
crosfl-section would ultimately be attained between the jet- 
ties, especially near the sea end, than that which the cur- 
rent of the river alone could maintain in the pass, owing to 
the erosive action of the tides, and that it would not be safe, 
for this reason, to place the jetties nearer than one thousand 
feet from each other. 

With respect to the second consideration, it is an obsei^ed 
lact, that delta^forming rivers, when they enter the sea, have 
a tendency to direct their currents against the littoral cur- 
rents of the sea, for the reason, that the suspended sediment 
wliich they discharge is carried by the sea to the leeward 
bank of the river, and the accretions, which are made upon 
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^h^^ bank from the riTer discharge^ cause it to grow more 
rapidly than the other, and finally to carve the fluTial 
current around against the littoral current For this rea- 
son the direction of the discharge from the South Pass, 
and the direction of the pass itself is from northwest to 
southeast, while the prevailing littoral current is from the 
east 

No doubt the direction of the main river, from northwest 
to southeast for the lowest one hundred miles of its course, 
has been determined by the tendency of the prevailing winds 
and the littoral current of the gulf to increase the sediment 
embankment upon its western shore, and thus give the cur- 
rent of the river a tendency to oppose the littoral current of 
the gull To direct the current from the pass completely 
at right angles with the littoral current, would have been 
very desirable, but it would have involved too great a curva- 
ture in the alignment of the jetties, and the curve which is 
thrown into this alignment may be said to be a compromise 
between the desire to make the current of the river cross the 
littoral current at right angles, and the fear of causing the 
deepest part of the channel between the jetties to follow the 
concave side of the jetty channel too closely, and thus en- 
danger the stability of the east jetty, in the part where the 
curve exists. 

The following from the daily journal of Mr. Bayley, the 
Besident Engineer, will serve to introduce the narrative of 
the construction work. 

" June 12fL — James Andrews started from New Orleans 
about one o'clock A.M., with a steam tug, towing a floating 
steam pile-driver and three flat-boats, one of which was fitted 
up as a boarding boat, and the other two were loaded with 
materials for three framed houses, to be erected at Port Eads, 
for quarters, warehouse, and offices, and with other materials 
for the works. On the same day, the stem-wheel steamboat 
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Gra/fon arriTed at New Orleans from St. Lonie, with a barge 
loaded with coal and machinery. 
^L "June IStk. — Three mooring piles were driven in the edge 
^^P the pass, and several for the foundation of the hoOBes. 
^HBie steamboat Gmftim, with coal barge and machinery, ar- 
^Kved at Port Eads to-day. 

f "Juve 14/A to 16//(. — Piles were driven for a wharf at 
'East Point,' at the laud's end, on the east side. 

" June llffi. — Work on the east jetty was commenced, by 
driving piles from the land's end in the direction of the 
'irreck' (shown on the chart)." 

The east jetty extended twelve hundred feet from the land's 
end, in the direction of the "wreck." It then deflected to 
tlie right or westward one foot in twenty-three feet, in a 
straight line, for a distance of two thousand eiglit hundred 
feet; then one foot in sixteen feet, for four thousand one 
Inndred feet At this point (eight thousand one hundred 
Iwt from " East Point "), a curve commenced, still deflecting 
to the westward, with a radius of eleven thousand seven hun- 
3r^d and twenty feet, in chords of six hundred feet. This 
cnrve, with the six hundred feet chords, was extended to a 
r point eleven thousand seven hundred feet from the land's 
^^ Md. It was then continued with the same railiua a distance 
^M d Jour hundred feet, mating the total length of the east 
^ jettr twelve thousand one hundred feet, or nearly two and 
"ne-lbird miles. This alignment was established by a line 
°' Jiiling, the first mile of wljich consisted of two rows, 
twelve feet apart, the piles in each row being eight feet 
^part. O^'er the remainder of the jetty line only one row 
"M driven, and the distances between the piles varied from 
«ii to twenty feet. With the exception of those in the first 
"•ile, where it was intended to nse sheet piling, the piles 
*erp simply guides for sinking the willow mattresses, wliich 
WMtitntcd by far the largest and most important part of the 
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jetties. As the " mattress " was a novel and peculiar plan 
for using willows in sea-walls and dykes, a description and 
sketch of it is given. 

About forty-five years ago the river broke through its west 
bank, twelve miles above the head of the passes, at a narrow 
fisherman's canal that led up to it from the gulf. In a short 
time a torrent eighteen hundred feet wide and sixty feet deep 
swept through this crevasse. For a long time the river at 
flood poured through it with great velocity, and spread its 
muddy waters far and wide over the shallow bay. The same 
principles that produced a delta at the mouth of the river « 
formed one here. After the lapse of years there appeared 
well-marked channels, three or four feet deeper than the ad- 
joining shoals, which gradually rose to the surface by he de- 
posits of successive overflows. These shoals confined the cur- 
rents still more to the channels, and increased their depth. 
The seeds of grasses, flags and reeds that came down with the 
river found a lodgment on the half-submerged banks, and soon 
covered them with a rank vegetation. This growth caught 
the sediment carried into it by the overflowing waters and 
built up the banks still higher, on which sprang up a 
dense growth of willows, crowding out the weaker vegetation 
and taking possession of the whole district. A richer and 
more conveniently arranged harvest-field for the jetties than 
this great tract of willows could not have been found. This 
crevasse is generally known as the " Jump." The passes of 
the Jump were sufficiently wide and deep to admit a good- 
sized steamboat, and they ramified this sub-delta in every 
direction. 

The willows grow six or eight feet in height every year, 
and the more frequently they are cut the denser is the 
growth. The willows used in the mattresses were from fif- 
teen to thirty feet in length, and from one inch to two and 

le-half inches in diameter at the butt The trees of two or 
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three years' growth are straight and free from branches, and 
mnch better «lapted for the mattress work than the crooked 
limbs of the larger trees. The willows were cut and loaded 
on barges. The steamboat Grafton took the empty barges 
into the Jump, placed them where needed, and brought thorn 
out when loaded. These barges were from one hundred and 
iwenty-fiTB feet to two hundred and twenty -five feet in 
kngth. 

The men who cat the willows, in order to be near their 
mA, lired in boarding-boats, that were moved from one 
plaee to another. The task they had was not an enviable 
one, as the gronnd, or rather mad, was overflowed \fj high 
mer and high tides, and it was necessary to carry the wil- 
low in bundles sometimes four hundred or five hundred Itthi^ 
Ae men ^mkm^ at everr step into the soft mud« The wil- 
Wb were piled np compactly ten or twelve feet high on 
tike de^ of flie bttges, the butts in the middle and the tops 

iie sides. IThen properly loaded, the large 
from loor hundred to six hundred cords. They 
Port Eads azkd placed alongside the mattress 
ivan OK wiodi die mattresses were bailt The wavs are 
im niaa azkd eleratkA on Plate 6, the mattreM on 
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tened to the main strip with fiye-inoh spikes. "When this 
work was finished, one and one-eighth inch holes, five feet 
apart, were bored throngh each strip. Bonnd hickory pins 
or stakes, abont two feet long between shoulders, with the 
ends turned to fit these . holes tightly, were driven through 
the strips. The ends of the pins were cut off flush with the 
bottom of the strip, and oak wedges about three inches 
long were driven into them, 'and twenly-penny nails were 
toenailed through the strip. The strips were then moved 
down the ways, the lowest one being placed near and parallel 
with the water's edge. They were spaced with a gauge 
four and one-half feet apart in the clear, and held in place 
temporarily by an inch board tacked across them. 

The willows were then passed from the barge to the 
mattress gang, who placed them in the bays between the 
rows of pins and at right angles to the strips, the brushy 
tops overhanging the frame about three feet. When the 
whole surface of the mattress was raised about two-thirds 
of its height, another layer was laid at right angles to the 
first, ^nd brought up two or three inches higher than the 
tops of the pins. Strips, the same size as those in the bot- 
tom frame, were placed across the mattress for binders, in 
which holes were bored to receive the tops of the pins, 
and the binders were forced down on them by wooden 
mauls and levers. The pins were held in place by wedges 
and nails, as in the bottom strips. To strengthen the 
mattress, longitudinal strips were fastened to the binders 
near the edge of the mattress. "When the mattress was to 
be exposed to heavy seas, iron screw-bolts were used in the 
comers in place of hickory pins. 

Previous to filling the mattress, a bridle line of rope, two 

inches in diameter, with an eye in the center, was arranged 

as follows : The running ends were drawn under the frame 

near the upper comer, and fastened temporarily to one of 
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ne pins Trith span-yam. The Bye of the bridle was outside 
E tlie frame nest to the water, and that also was lashed to 
ft pin, 9o that it could be resiched easily, when the mattress 
was ready for laanching. Two hea^ii linee, one and one-quar- 
, ter inches in diameter, and about aeventy-five feet long, were 
tened in the end of the frame in the same manner, a trip 
e three-quarters of an inch in diameter being spliced into 
e end of the head lines. 

'^^'hen the mattress was finished, the running ends of the 
iridle were made fast to a piece of mattress strip, about six 
set long, plticed across two binders. Similar toggles were 
1 through the eyes of the head lines, and their running 
ends coiled up on the mattress, which was then ready to be 
iamclied. The steam tug came alongside and made fast to 
tiie eye of the bridle, and moving out into the pass launched 
tlie mattress, which was towed, either alongside or astern, to 
Mat its intended position along the jetty piling. The posi- 
tion of the sea end of the mattress previously sunken had 
Wn carefully noted, and the upper end of the new mattress 
"as brought to that point The yawl crew ran out with long 
™«9, tied to the head lines, and made them fast to the 
Piide piles, some distance above the location of the mat- 
'™S8. The tog then " let go," and the mattress was swung 
°7 tte current to its place along the guide piling, A stone- 
"^^ was then placed against the river edge of the floating 
"■sttress, and the rubble rock or riprap was carried out and 
'P'Pail evenly over it, until it was nearly sunken beneath the 
Wrface. The rock was (hen thrown upon the edge nest the 
""'ge, which was swung by the force of the current over the 
"ludng mattress, the rock in the meantime being thrown 
"pon it rapidly. Wlien the mattress was sunken, the long 
"■^^B that held it to the piles were let go, and undermn, to 
where they were made fast to the head lines ; the bow-line 
*M untied, and the head lines drawn up through the mat- 



80 THE MISflTSaiPPI JETTIE& 

tress by the trip lines, wMcli had preyiouslj been made fast 
to the piles above the surface of the water. 

With slight variation in manner of construction, handling, 
and sinking, this plan was followed throughout the whole 
work. ^ 

The plan of these mattresses was the joint invention of Mr. 
Eads and CoL Andrews, and was patented by them. With 
the strips, pins, and willows, ready at the ways, it was possi- 
ble to make and launch a mattress one hundred feet long, 
thirty-five feet wide, and two feet thick, in two hours. By 
the Dutch system the same size of mattress would probably 
require at least two days for its manufacture. 
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COSBTBirCnON — DESCEIPTION AND PBOGHE88 OF W0EE8 AT THE 
MOUTH OF SOUTH PASS, FROM JUNE, 1875, TO JUNE, 1876. 

The economj of tlie jetty system at the mouths of setli- 
Beot-bearing rivers ia largely dependeut upon the rapidity 
rtth which the works are constructed. The re-formatiou of 
le bar seaward of them is probably hastened, and in some 
Btances produced by a dilatory construction, and these 

ia are prevented by their prompt completion, 

Ihia and other important reasons demanded rapid con- 
TUdioQ at the mouth of South Pass. By tlie pronsions of 
ie act the government made no returns to Mr. Eads for his 
p outlays until he had secured the prescribed channels. 
igsin, as the payment for the first channel of twenty feet 
Spth would cover only a small part of the expenses incurred 
1 obtuiniiig it, it was necessary that the greater channels, in 
W tie maximum channel, should be obtained as quickly 
* possible. For those reaaons strenuous exertions were 
» to pnsli the work forward, both in raising the necessary 
>]>ital and in supplying the materials and plant for the 
fort The verbal and written instructions of Mr, Eails to 
I* waistants dwelt constantly on tbe necessity for rapid con- 
telctioii. 

A« he and Mr. Andrews were both unavoidably absent during 
>6 Simuner and early fall, the general direction of affairs was 
■fto to Mr. fiayley, who was stationed at New Orleans, that 
6 81 
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lie might be able to attend promptly to the finances and sup- 
plies. 

The details of the constmction work were, under the super- 
vision of Mr. Bayley, intrusted to E. L. Corthell, the Chief 
Assistant Engineer, who was instructed to do all that in his 
judgment was considered necessary to hasten the work for 
securing the twenty-feet channel at the earliest possible mo- 
ment. As this result depended in a great measure upon the 
facilities for building mattresses, the construction of mattress 
ways was hurried forward, and in one month from the sink- 
ing of the first mattress, five hundred lineal feet of ways were 
completed, and on the 15th of September, eight hundred lin- 
eal feet were ready — three hundred and fifty feet on the east 
side of the pass and four hundred and fifty feet on the west 
side. 

The reeds were cut down on each side of the pass for a 
width of seventy-five feet from the banks, for store-room for 
piles, mattress strips, lumber of various kinds, stone, coal, 
etc., and the necessary shops, houses, wharves, and walks 
were built The banks, which early in June were uninhab- 
ited and desolate, were now alive with men engaged in their 
various vocations, and resounded to the sound of axe and an- 
vil, pile-driving, and the whistling and puffing of the tugs and 
steamboats. 

The experience of the engineer in charge, gathered from his 
letter-book and journal, will show with what urgency both the 
preparatory and construction work were pressed, and will ex-r 
cuse the absence, in the record of that period, of any scien- 
tific observations which may have been expected of him by 
his professional brothers. 

Being unfortunately without assistants for some time, he 
was superintendent of the works, engineer in charge, transit* 
man, draughtsman, chainman, recorder, and calculator. His 
daily work consisted in measuring and checking, by inatni; 
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mtal atiglea from ttro statione a oiile or more apart, the lo- 

FWion of tlie gui^e piling of the east jetty, which was being 

rapidlT extended out to sea by two pile-drivers ; calculating 

Uie distances for the back ranges by which each chord of six 

Eidred feet was driven; establishing the right angle for 
ra with a pocket sextant ; making surveys to ascertain the 
ct of the mattresses upon the channel, and taking sound- 
ings along the liue of the piles each day, and over the whole 
length of the piling at least once a week. It often happened 
tbat, while superintending the surveys and at the same time 
measuring the angles with a transit set up on "East Point" 
■hart he was obliged to read and answer important dis- 
patches relating to the progress of the work, and reply to 
questions from New Orleans about the character and quan- 
tity of material needed, and at the same time dii-ect sev- 
eral gangs that were budding mattresses, ways, houses, 
wharves, flats, walks, etc., or, in other words, superintending 
the numerous constructions carried on by a force of three 
hundred meiL It was a satisfaction to ascertain later, by the 
measurements of the United States inspecting officer, that the 
I ""a end of the guide piling,- established under such difficul- 
I tits two and one-third miles from the land's end, was cor- 

fectly located within the possible error of one foot. 
I Thronghont the summer the work was greatly delayed by 
i inability to procure good laborers, and by the failure of the 
eontmctor to furnish willows in sufficient quantities for the 
i "Mk. These various difficulties were, however, more than 
*iiiiterbalanced by having experienced and capable foremen ; 
•"ya rigid enforcement of total abstinence from intoxicating 
•■•loors ; by prompt payment of laborers and bills for sup- 
plies, and, by direct communication by telegraph with New 
Orleans. These were the personal conditions that affected 
t"* progress of the work. In the meantime the construction 
' going forward as rapidly as the circumstances would al- 
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low. A description of each work and results accomplished 
daring the year will be given briefly. 

On September 9th the guide piling of the east jetty was 
finished, its terminus being twelve thousand one hundred 
feet from the land's end. For convenience the distances 
were noted like the stations of one hundred feet used in 
railroad construction. The initial point, or zero, for all dis- 
tances and measurements on both jetties was "East Point;" 
thus the end of the east jetty was at Station 121. Every 
fifth guide pile was numbered and marked, and its distance 
noted. The location of the mattresses was plotted on the 
profile by knowing their position in reference to those piles. 

The foundation mattresses were laid in advance of other 
work ; they were from thirty-five to fifty feet wide, two feet 
thick, and from seventy-five to one hundred feet long. This 
formed a continuous carpeting, which prevented any deepen- 
ing of the bottom in advance of the work as it progressed 
seaward. 

In order to hasten forward the construction of the east 
jetty, near the sea end, the first mile was constructed of 
sheet piling, after the base had been protected by a mattress 
carpeting. The sheet piles were driven by two traveling 
drivers, moving forward on the two rows of piles previously 
spoken of, which were cut oflf to an uniform height about 
two and one-half feet above average flood tide. One of these 
drivers was arranged like an ordinary pile-driver, the ham- 
mer weighing about twelve hundred pounds, and running 
between guides or leaders. It was raised by a line running 
through a sheave in the head block of the leaders, and thenoe 
to the drum of the engine. In the second driver the ham- 
mer was raised by friction gearing. It was composed of an 
iron head weighing three hundred and fifty pounds, with a 
wooden stem about twenty-four feet long attached to it, and 
made of three pieces of oak, the whole weighing about 
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twelve linndred pounds. In order to raise the hammer, two 
iron friction rollers were forced against the stem by a lever 
worked by a steam cylinder ; the rollers were then revolved 
by a pulley from the engine. When the hammer was raised 
to the required height, the pressure on the lever was re- 
moved by exhausting the steam in the cylinder ; the rollers 
separated about one-quarter of an inch, and the hammer 
Urns freed dropped upon the pile. The machinery was 
geared to give a quick motion to the rollers, and the blows 
were given in rapid succession. The details of the construc- 
tioo of the driver, with a section of the Bheet piling, are shown 
ou Plate 8. 

The sheet piles were of yellow pine, from twelve to four- 
teen inches wide, five inches thick at the upper end and three 
incliea at the lower end. They were from fifteen to twenty- 
five feet in length. A waling timber (6" by 12") was fastened 
with screw-bolts to the sea side of the river row of large 
piles, so that its upper surface was two inches above the da- 
tum plane. The sheet piles were driven close together, edge 
to edge, and as near as possible to the top of the waling tim- 
l»r, and were then fastened to it with eleven-inoh drift bolts. 
The averse depth driven was twelve feet ; depth of water 
i feet; fall of hammer fourteen feet; number of blows 
; number of piles driven per day by the ordinary 
sisty-eight ; by the friction driver, seventy-seven. On 
* day, in seven and a half hours' work, one hundred and 
•TentT-six piles were driven by the friction driver. The 
"*et piling was commenced the last of August, and com- 
d in October, extending to Station 52 + 80. 
"lieu the river rose in the winter, it brought a head of 
B*iter against the piling on the river side, which at ebb tide 
\t&iu amounted to four inches. As the foundation was sand, 
« very soon affected by the current, which forced its way 
■wioiigb tlie email openings between the piles, and made deep 
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holes under them, in several places washing out the sheet 
piles, and in two places both rows of guide piles. 

In order to stop this undermining of the work, mattresses 
eight feet wide and three and one-half feet thick were built 
on skids hung from the tops of the two rows of piles, and 
lowered to the bottom between them. Fourteen hundred lin- 
eal feet were protected in this manner. The mattresses be- 
yond the sheet piling in the line of the jetty were laid only 
on the river side of the guide piling. As each course was 
narrower than the one immediately underneath — the course 
at the surface of the water being twenty or twenty-five feet 
wide — a slope was formed on the river side. This plan was 
adopted for the sake of economy, expecting that the deposits 
on the sea side of the jetties would protect them from wave 
action. 

On the 30th of November two courses of mattresses were 
laid to Station 115 ; in February, 1876, to Station 119, and in 
March the whole jetty, with the exception of the first mile, 
where sheet piling had been driven, was raised to the surface 
of the water. Beference is made to cross-sections of the east 
jetty, shown on Plate 9, for widths and thickness of the vari- 
ous courses. Previous to construction the least depth of 
water on the line of the east jetty was six feet, the greatest 
depth thirty feet, and the mean depth eight feet 

The guide piling of the west jetty was commenced Sep- 
tember 21st, at Station 40 + 58, six hundred and fifty-one feet 
from " Kipp " Signal Station, and one thousand feet from the 
east jetty guide piling, and was extended seaward parallel 
with it. Foundation mattresses, thirty-five feet wide and two 
feet thick, were laid on both sides of the piles to Station 83. 
At this point the work was suspended to await the decision 
of the Advisory Board of Engineers, which had asseifibled by 
request of Mr. Eads, and to whom he submitted his plans for 
the location and construction of the works, with the view of 
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guarding against the possibility of error. They advised a 
radius of fifteen thousand feet for the west jetty curve, its 
termiual point at the eea end to be one thousand feet from 
the east jetty, and the beginning of the curve to be at Sta- 
tion 69 + 15. (See Appendix: 4 for full proceedings of the 
Board.) 

The piles driven beyond this point were cut off even with 
the surface of the mattresses ; the new line was commenced at 
the point named, and carried, with its designated ra^lius, over 
the crest of the bar to its terminal point at Station 117 + 60, 
the distances between the piles varj'ing from sixteen to 
twenty-nine feet. Messrs. Eads and Andrews returned to 
Port Eads about the last of October. The force was largely 
increased, and the work was pushed forward through the fall 
and winter with still greater energy. 

" Kipp Dam," or the work connecting the west jetty with 
the shore line at " Kipp " Signal Station, was finished first 
The length of this dam is five hundred and fifty feet. 

The depth of water increased gradually from tlie shore line 
o eighteen feet at the west jetty. A row of piles eight feet 
apart was driven, and a waling-strake of 6" X 12 ' timber was ' 
"bolted to them. Fonndation mattresses sixty feet wide and 
I two feet thick were sunk above them. On the first course 
I wooden aprons sixty feet in length were placed in a vertical 
position, rising two feet above the datum plane. These 
aprons were sections of wooden dams constructed and sunk 
as foUowa : The ways, on which they were constructed, were 
bnilt like mattress ways, but of lighter material, the timbers 
being 4" x i" scantbng, placed five feet apart, and extending 
back from the river about twenty-five feet. Two battens were 
first laid don-n on the ways at right angles to them, the dis- 
tance between these battens corresponding to the width of the 
apron. Three-inch plank laid close together were then spiked 
across these batt«n8, the tops being even and the lower ends 
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conform to the irregiilar shape of the mattresses 
on whiA they were to resi Two battens were then spiked 
to the upper ^oxfMce of the phmks, immediately over and 
kngthwise with those placed underneath. The apron was 
then Uanched from the ways by the tng, and towed to its 
pljtce akxig the dam. The pile-driver then raised it into a 
Terti«al position, the force of the current pressing it closely 
the guide piling. It was then forced down to the 

by means of levers and the pile-driver hammer. 

then driven on the npstream side of the apron and 
bohed to the guide pilee^ thns pinning the apron in its place. 
A timber was then bolted across above the apron to prevent 
its rising at flood tide by its buoyancy or by the lifting power 
of the waves;. A second coarse of mattresses, thirty-two feet 
wide and two feet thick, was then laid horizontally on the up- 
stream side of the aprons and against them. The aprons 
Along the whole length of the dam were put in place in one 
d;^T — ^Xovember 28th, 1875. 

Although the riTer was Terr low, yet this sudden obstmction 
to the carrent piodaced a head of water above the dam which 
at el* tide was between seven and eight inches. This forced 
a strong cnirent thioogh the opening between the lower edge 
of the aprons and the mattresses, which excavated deep holes 
Mow the dam, where no protecting mattresses had been 
Uid-at one pW-e increasing the depth from ten feet to thirty 
feet, and producing an average deepening along the whole 
low of the dam of from eight to ten feet Although this 
deepening did not extend more than sixty feet beyond the 
iUm, vet it was sufficient to undermine the lower edge of the 
„,,,rti;«e«. and at one point to wash out the pUes for a spa^ 

of fiftr feet-<-arrying the apron through the opemng. The 
pUes 'along the whole length of the dam were undenmned. 
Ll the w.^k was in danger of being »^ept«.way 
A se^W row of piles was driven eight feet apart ««! ten 
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feet above the old row. An attempt to boild another tempo- 
raiT stmctare against this row of piling was made, bnt soon 
ftb&ndoned, as the force of the current broke it down. The 
dam was then bnilt to the surface as quickly as possible, 
irith mattresses laid horizontally, after which the deep holes 
that had been excavated behind the dam slowly filled up 
■with deposits of sediment 

Immediately after placing the aprons along Kipp dam, the 
gams kind of work was placed along the west jetty, connect- 
ing with the aprons of the dam, and extending seaward three 
thousand and forty feet The aprons yaried in height from 
'tfi to fourteen feet, according to the depth of the water, and 
lested on the second course of mattresses. 

It was fortunate for the stability of the jetty that mat- 
tresses had been laid previously along the whole leneth of 
tiiia apron work, on the sea aide of the guide piles ; bat even 
with this ample protection, the head of water forced the 
current under the apron with such a velocity as to prodnee 
an overfall at the western edge of the mattresues, and 
partial undermining of them. Had these mattreases not been 
kid, there is no doubt all this work would We been unde 
mined and destroyed. 

A severe storm, which occurred on December 22d, br V 
np several of the aprons, after which a third aom^ ^^ 
tieaaes was laid as soon as jjosaible along the whole 1 \, 
of this work, effectually securing it The nmfona width f 
the foundation mattresses of the west jetty ^^s thirtvfl 
feet, and extended to the sea end of the gui^e piiiJ_^"^'"® 

The succeeding com-ses were narrower, being teda 
a width of twenty-five feet at the surface. Befc^^***^ ^ 
Hon the greatest depth of water on the Uiieof ifc^ «^truc- 
eighteen feet ; the least depth seven and a ]^ , ^^ *as 
mean depth twelve feet The whoU jetty »^^**^ tl'^ 
Borlftce of low water about AprU Ist, 1878, ^ ^ the 
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From April to July 1st, the time was occupied in bnilding 
up the low places on the jetties ; in reinforcing the river side 
of the sheet piling with a course of mattresses ; in placing 
stone on the exposed portions of the works, and especially 
in constructing wing-dams or spurs at right angles to the 
jetties. The immediate object of this latter work was to 
hasten the development of the channel, by contracting the 
water-way from about nine hundred and fifty feet to seven 
hundred feet. There were several localities in the channel 
where the material was a tough clay, holding out obstinately 
against the eroding force of the current. 

A contraction near the sea ends of the jetties was espe- 
cially needed, for there the volume of water was much less 
than in the channel above, on account of the cumulative 
amoimt of leakage through and over the jetties, as the sea 
end was approached. From this cause thirty-five or forty 
per cent of the volume of water passing ^^East Point" es- 
caped before reaching the gulf. 

Between the first of May and the last of June, eight wing- 
dams were built, or in all about twelve hundred lineal feet 
They were located in pairs from Station 90 to Station 118; 
those on the west jetty being opposite to the corresponding 
dams on the east jetty. 

The method of construction was as follows: A line of 
guide piles was driven out from the jetty about one hundred 
and fifty feet towards the channel Foundation mattresses 
were sunk above these piles, connecting with the jetty mat- 
tresses, and extending fifty feet beyond the end of the pro- 
posed dam ; a second row of piles was driven through them, 
twelve feet from the lower edge and eight feet apart, and a 
waling-strake was bolted to the lower side of the piles two 
feet above the datum plane. The mattresses for the dams 
were seventy-five feet long and from one to two feet thicik, 
one edge being straight and the other irregular or sloping, to 
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conform to the depth of water on the foundation mattress. 
The mattresses having been towed to near their places above 
the dam, were lifted up by a steam pile-driver, which raised 
the lower edge sufficiently to allow the current to strike 
against the side of the mattresses, forcing them to their 
places in a vertical position against the piles, where they 
were held in a manner similar to the wooden aprons pre* 
viously described. 

These dams did not stop the current completely, but 
checked it only. They were intended to be temporary 
structures, and to meet an immediate want. They accom- 
plished their object effectually, and proved to be important 
aids in the final developpient of the channeL 

The concurrent results of the works constructed during 
the first year at the mouth of the pass, will be given in the 
following chapter; the estimate of the cost of construction 
of the mattress work is given in Appendix 5. 
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ADTSOKr BCUBD — ^BESTITS OF imUS — ^FIXASCIAL EXBABBASS- 



Thk locfttum mud pUns for tlie e(»istraction of the jetties 
and other works» determined upon bj Mr. Eads, were ap- 
prored bj tlie AdTiaoir Boazd of EngineerSy which met first 
at New York, September dd, and at Port Eads November 
18th, 1875. This board was oompoeed of experienced and 
distingoished engineers — Gen. J. G. Barnard, U. S. A. ; Gen. 
R a Alexander, U. a A-; Sir Charles A- Hartley ; W. Mil nor 
Boberts, C. E ; T. E Sickles, C. E. ; Prot Henry Mitchell, 
United States Coast Surrey, and R D. Whitcomb, C. R On 
the motion of Sir Charles Hartley, Gen. Barnard was chosen 
President They decided upon the alignment of the jetties, 
and approved of the mattress construction, which, they say, 
^ is essentially the same as that applied to the jetties at the 
mouth of the Oder, and also to the jetties at the mouth of the 
Maas, so successfully as to draw from the lower legislative 
body of Holland the announcement that * their complete suc- 
cess has removed all doubts as to the possibility of making 
piers at sea on our coast' " 

The Board made a careful examination of the works begun, 

and of the location of other works, and, after advising in tefer- 

ence to them, gave its general opinion in regard to the pros- 

*^cts of their ultimate success. In reference to South Pass 
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itself, ihey believed that it would furnish an open mouth of 
ample depth for the largest class of sea-going vessels. 

They had previonalj satisfied themselves that the opinions 
expressed by many, that the local peculiarities of the South 
Pass bar— its extreme softness, eruptive mud-lumps, etc — 
would thwart efforts to lay upon it substantial and perma- 
nent engiueering constructions, were unfounded, and they say : 
"It is satisfactory to be able to state positively, after four 
months of actual operations, that the work of pile-driving, ex- 
tending from the east land's end to twenty-sis feet depth be- 
yond the bar crest, * * * and an examination of the 
textore of the bar and of the shoals on which the works are 
to rest, furnish the most satisfactory evidence of a bottom 
material not only ailequate to bear all the necessary works, 
but even to suggest that but for motives of economy, the jet- 
ties, as at the Snlina mouth of the Danube, might be made 
wholly of stone." They stated that the difficulties were much 
less than those attending the construction of several recent 
an ccessful works of the kind, on European shores, examined by 
the members of the Commission. They considered the delta 
of the Mississippi and the Danube similar in many impor- 
tant respects, but the mouth of the South Pass of the Missis- 
sippi, owing to the greater sea depths beyond the crest of its 
bar, more susceptible of improvement than was the Sulina 
mouth of the Danul>e. They entertained no doubt as to the 
efficienqy and permanency of the jetties when they shonld 
have been completed upon the location and plans heretofore 
approved by them. {8ee Appendix 4 for full report of the 
Board.) 

At the end of the first year's work the jetties were simply 
walls of uncompressed willows, but even in this unfinished and 
unconsolidated condition they effected very important results. 
This principle was from the beginning forcibly illustrated, 
that with a bed composed of a material that will yield readily 



I 






94 TBR mHHIHHIPPy JEmESi 

to the abrading power of the current, any obstmction, how* 
eyer small, will cause a corresponding deepening somewhere 
in its yicinity. 

The first intimation that such a resnlt had occnrred here^ 
was the deepening noticed in the channel near the foundaiioii 
mattresses very soon after they were snnken. 

After the construction of Kipp dam and the aprons of the 
west jetty, a deepening of two or three feet took place in the 
channel near these works, although the river was at that time 
at a yery low stage, the result being due almost entirely to 
the outflow of the ebb tide. The river rose in January, 1876^ 
and the floods that had hitherto found a wide mouth through 
which to discharge their waters now struggled to reach the 
sea through a contracted outlei Finding the bar like a dam 
in the channel, they attacked it with great force, the first re- 
sult of which was that wherever there were deposits of 
sand a rapid and decided deepening occurred. Over the 
whole two and one-third miles from the land's end to the 
gul^ a most irregular channel appeared, full of ridges, 
mounds, deep excavations, and suddenly appearing and dis- 
appearing shoals and channels, but after a time compara- 
tive uniformity in section and regularity in the course of 
the channel took the place of these variable conditions. 

Cross sections of the channel at various points, shown on 
Plate 10, and the profile of the bar, on Plate 11, will more 
clearly illustrate the channel development For a more de- 
tailed study of the subject, tables in Appendices 6 and 7 are 
referred to, which show the progressive changes in the 
channel in the line of the greatest depth, and the gradual 
disappearance of the bar by the removal of interruptions to 
the contour lines of various depths. The improvement of 
the channel, for the benefit of navigation, can be clearly seen 
' allowing table, which shows the draught of water 
. be taken through each two thousand feet of the 
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RESULTS OF WORKS. 



r channel below East Point Station, in June, 1875, antl in May, 
1876: , 





Dl««nce« In frcl. 






^<^<^ 


4,ono-.a.oo(t 

IWt. 


8,0(»-B,000 

[Ml. 


B.ooo-io,a» 


10,tlOO"12,ltO 


Draught, 1875.. 
Itranght. 187G. . 


28.5 

23.3 


18.7 

20.8 


10.7 

as.o 


10.2 
23.1 


9.7 
24.1 


9.2 
1C.9 



The total amonnt of material scoured out of the bar by the 
I current and carried into the gulf in one year wag 1,711,200 
cubic yards. Deducting from this quantity the amount of 
shooling at various points near the jetties, we have 1,519,812 
ctihic yards, which is the amount to be considered in the 
cliannel development 

The principle stated in a preceding chapter, that when jet- 
ties are commenced at the mouths of sediment-bearing rivers 
it is important to hasten them to completion, is forcibly illua- 
trated by the effect upon the bar of the partial contraction of 
tiie waterway during the summer and fall of 187o, especially 
"pou the crest of the bar ; for in October the depth over it 
M diminished from 9.2 feet to 7.5 feet 

Daring the development of the channel extensive deposits 

of Sediment occurred on the sea side of both jetties. As 

^^'IjaaAugQst, 1875, examinations showed that deposits were 

"iiig made both on and behind the mattresses of the east 

L i*'*y, and tbe land was rapidly forming and extending some 

I ^stance seaward of the jetty piling. Gen. C. B. Comstock, 

'•''it4^d States Engineers, who had been appointed by the 

I "scretary of War, as inspecting officer for the government, 

I *" liis report of June 9th, 1876, stated that extensive shoaling 

Had taken place on the outside of the west jetty, and from a. 

^% of depths given we find that over the first 2,000 feet the 
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depth of shoaling was 8.1 feet, over the second 2,000 feet, 11 
feet, over the third 2,000 feet, 8 feet, and over the fourth 
3,000 feet, 5.5 feet 

The channel had deepened bo rapidly dazing the months 
(A January and Febroarj, 1876, that Mr. Eads was deairoafi 
of oelebrating the 4th of March — ^the amtiTersaiy of the pa»- 
Bage of the jetty act — ^by sending the first seargoing Teasel 
throngh the jetties. He arranged for the three-masted 
sohoooer Mattie Alwood, botmd for Bevel, Bnasia, to go to sea 
throng Sonth Pass, on that 'day. She was loaded with 
two thousand one hundred and fifty bales of cotton, and her 
draught waa thirteen feet six inches. On aooonnt of a delay al 
the head of the passes the tide had fallen several inches before 
she reached the jetties, and the channel at this time being very ^ 
irregolar and changeable, the pilot was unable to keep the 
vessel in the deepest water, and groimded her opposite Sta^ 
tion 80. The tide felling, she remained on the bar daring the 
night, bat went to sea at noon the following day. 

A little later in the work an incident occurred, appar- 
ently insignificant, but frsoght with importfmt results, which 
serioasly embarrassed the whole enterprise. To appreciate 
it, one shoold have been connected with the jetties daring 
those disconrf^ing days, which, while they brought an im- 
proved channel, were gloomy with forebodings of financial dis* 
aster ; to still better appreciate it, one should have been in the 
place of Mr. Eads, on whose shonlders rested the heavy bnr- 
den and the responsibility of the soccess of the nndertaking. 

Many of the friends of the enterprise in St. Louis, desirons 
of seeing the work and forming their opinions of its resolts 
from their own observations, arranged for an excursion to the 
jetties on the steamer Grarui Jfi^yubtic, They were joined at 
TSew Orleans by many others also interested in the work. 
'^ the excnrsionista were several representatives of the 
)th of New Orleans and St. Louis. 
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The Grand RepulHc left New Orleans for Port Eads ou the 
morning of April 26th. Interested in such a distinguished 
arrival, we watched for the great steamer with deep interest- 
But what is that dark speck, moving so quickly toward us 
from the head of the passes ; now passing Port Eads, rush- 
ing seaward till almost lost to sight ou the bar near the ends 
of the jetties ; now galloping across the channel like a race 
horse ; now zigzagging here and there in ita desultory course 
like a swallow skimming over the waters ; now coming up 
again through the jetties ; tying up at the lighthouse wharf, 
and for an hour lying motionless and quiet as death ? It is 
the steam launch of Major Howell, United States Engineers, 
in whose little cabin his assistant, with nervous haste, with 
note book and protractor, is plotting the soundings just taken, 
80 as to have them ready for the arrival of the Grand Jiepub' 
lie. Be has left his legitimate work at the mouth of South- 
west Pass, and has hurried here, a distance of thirty miles, 
to find facts (?) to controvert the statements made by Mr. 
Eads and his cngineei-s, that there is a channel of sixteen feet 
through the jetties. 

In the mean time the Grand RepulHic, with its host of 
friends arrived. After passing througli the jetties and into 
the Gulf of Mexico, she returned to the wharf at Port Eada. 
By this time Major Howell's assistant had completed his 
work ; hod made a tracing of his chart ; had placed it iu his 
pocket, and was ready to be interviewed. He took a conspic- 
Doas stand in the saloon of the Grand RepuUir, and very re- 
luctantly (?) from time to time drew out the chart for inspec- 
tion l^ reporters and others. 

It was a good opportunity for this faithful henchman (o 
show hia fealty, and he used it to good purpose. Altliough 
the act i)erformed by the assistant of Major Howell was in- 
significant and nuimportant in itself, it was the cause of a 
spirited controversy, and resulted in a remonstrance to the 
7 
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Secretary of War, and the issuanoe of orders hj him wliich 
carried with them a seyere rebuke to Major Howell and his 
superior, the Chief of Engineers, by completely interdicting 
them from any farther official interference whatever with Mr. 
Eads and his work. 

In order to refute anonymous statements circulated in 
New Orleans, and published in a number of journals through 
the country, to the effect that a new shoal was forming in ad- 
vance of the jetties, and that their failure was therefore cer- 
tain, Mr. Eads had, on March 7th, some time previous to this 
occurrence, addressed a letter to Hon. C. P. Patterson, Super- 
intendent United States Coast Survey, Washington, D. C, re- 
questing that instructions be given Assistant Marindin, who 
was then at the jetties, to survey the outer slope of the bar. 
The instructions were given on condition that Mr. Eads would 
furnish a steamboat for the survey. Marindin was engaged 
in this survey at the time the Grand RepuUic visited the jet- 
ties. 

The apparently reliable and official statements of the assist- 
ant of Major Howell created great distrust in the ultimate 
success of the jetties in the minds of the friends of the enter- 
prise, who were on the Grand RepvUic^ and many of the 
jetty stockholders in the city of New Orleans, in consequence 
of which a large amount of stock subscribed in aid of the un- 
dertaking was actually offered for sale soon after at half its 
face value. Realizing the importance of promptly refuting, 
by official testimony, the misrepresentations that had been 
made, Mr. Eads addressed another letter to Mr. Patterson, 
requesting that Marindin take soundings in the jetty channel, 
which request was not complied with, on the ground that, as 
he said, *' the law expressly provides that the inspecting offi- 
cer of the Engineer Corps (Q^n. Comstock) shall execute the 
class of surveys you wish within the jetties." 

The misstatements circulated in New Orleans and St» 
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liljoaia having been contradicted by Mr. Eads, in a letter to tbe 
■ITew Orleans Times and in a telegram to St. Louis, Major 
[owell, in a letter to the New Orleans Democrat, May 6th, 
I the following statemeuta, in reference to the surveys 
' made recently by him in South Pass : 

" The surveys have been made at government espense, be- 
cause needed to aid in sohiug the great problem presented 
•t the month of the Mississippi. If the results had been 
available before the passage of the jetty contract, it is prob- 
ate that the country would not have been saddled with the 
kdventure. * * * The fact is, that on the day of the 
Orand Bept(Uic splurge there was at South Pass only a chau- 
lel of twelve feet entitled to be called navigable, while at 
Bouthwest Pass there was a navigable channel of over eigh- 
!en feet 

" I know that on the day the Oravd RepuUic visited South 
s the nucleus of a new bar esisted one thousand feet in 
front of the jetties, and that a shoal had made out from the 
lend of the west jetty three hundred and eighty feet toward 
Ilia, and diagonally across the front of the jetties," Also, 
•* that since the commencement of the jetty work the low 
irater cross section of South Pass, one mile below its head, 
lias been diminished one -sixth." 

In a letter to Mr. Eads, on May 22d, E. L. Corthell, the 
Chief Assistant Engineer, controverts the statements of Major 
Howell, and states there has been a very marked and general 
increase in the depth immediately in advance of the jetties 
for nearly two thousand feet beyond them ; and that the " nu- 
cleus of a new bar " one thousand feet in front of the jetties, 
is the remains of a mud-lump existing before the jetties were 
begun, and by their action diminished nearly one-half ; also that 
recrnt soundings made across South Pass one mile below the 
r bead of it, show no decrease in section when compared with 
B CooBt Sorvey aooudiugs of the previous year ; and he fur- 
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ther st&teB that on the day of the Grand JlepuUic eKCnrsion 
there was a navigable depth of fully sixteen feet entirely 
through the jetties. These statements were concnrred in by 
Mr. Bayley, Resident Engineer, and by Mas E. Schmidt, As- 
sistant Engineer. 

Immediately after the visit of the steamer Grand Republic, 
Captain M. E, Brown, United States Engineers (assistant of 
Gen. Comstock), commenced a auiTey of the jettied channel 
Mr. Eads, believing that information in Captain Brown's pos- 
session would completely refute Major Howell's assertions, 
?d him for an official statement of the depths. This he 

zlined to give, stating as a reason that he had not made 'his 
report to Gen. Comstock. Learning that the latter officer 
had just gone to the jettifs, Mr. Eads telegraphed the Secre- 
tary of War as follows : " New Orlaaua, La., May 9th, 1876. 
Hon. Alphonso Taft, Secretary of "War, Washington, D. 0. 
Please instruct Gen. C B. Comstock, now at Port Eads, to 
80im4 channel between jetties with me ; likewise dredged 
channel throagh Sonbhwest Pass bar, and furnish me with 
the results promptly. Major Howell has published a mis- 
statement affecting pablio confidence in my work, ajid this 
information is required in justice to myself aod will benefit 
the public" Gen. Comstock remained at Port Eads one day 
awaiting instmctions, bnt as no answer to the message was 
received, he left for New Orleans, declining to give any infor- 
mation, for the reason that he had not made his report to 
Gen. Humphreys, Chief of Engineers, U. S. A. A dispatch 
received from the Secretary of "War, four days after, stated 
that Gen. Comstock had previously received authority and 
instructions for a complete survey of the jetty channel, and a 
copy of the results of his soundings would be furnished as 
soon as received. 

On receiving this message, Mr. Eads, knowii^ that the re- 
ceipt of the information would be delayed for sixty days 
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llongeT, telegraphed to tlie Superintendent of the Coast Sur- 

Tej, requesting tliat Marindin be permitted to give the re- 

Bolts of his aouudings in a<lvance of the bar, so as to refute 

that portion of Major Howell's statements which referred to 

the re-formation of the bar, to which the following reply was 

(received: "Regret Marindin cannot furnish results. Gen. 

I Comstock will give all information required by law. Will 

I write." Being determiiie<l to have the official disproof, if 

sible, Mr. Ea^ls requested the Secretary of War to obtain 

L it, and on July 19tli the Secretary requested the Superintend- 

■ant of the Coast Survey to furnish the War Department 

Plrith a comparative chart of the soundings made May, 1875, 

tnd May, 1876, in fi'ont of the jetties. 

Wishing to avoid a conflict with the United States Engi- 
neer Department, the Superintendent made a verbal declara- 
tion that he would not supply this information, even to the 
I War Department, as he did not think they had any right to 
I call for it. Mr, Ea<.1s then appealed to the Secretary of the 
I rreasury to instruct the Superintendent to furnish the chart 
I ind an official statement of the results shown by it This re- 
I qnest was refused, on the ground that " provision is made in 
I llie said jetty act for the facts and information desired through 
the War Department" Being thus foiled in getting official 
disproof of this misrepresentation of Major Howell, Mr. Eads 
finally appealed to the House of Kepresentatives, and a reso- 

Jlntion was unanimously passed by that body, directing the 
Secretary of the Treasury to furnish the House the specific 
information asked for. The following is from the records of 
the House : " South Pass, Mississippi Kiver. Mr. Conger, 

I by unanimous consent, submitted the following resolution, 
which was read, considered and adopted : Resolved, that 
the Secretary of the Treasury be and he is hereby directed to 
fnnush to the House the fallowing information : First, a 
•hart o{ soandings made by the Coast Survey last May in 
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front of the jetties at the South Pass, in the Gkdf of Mexica 
Second, a oomparatiye chart showing the resnlt of the sorvej 
of 1875, made bj the Coast Sarvej, and the resnlt of the last 
surrey above named, so far as both surveys embrace the saaie 
area in advance of the jetties ; and. Third, a statement of ihe 
average increase of depth in front of the jetties, and wiihm 
the area embraced by both surveys, as indicated by a com- 
parison of the soundings shown by the two surveys. July 
29th, 1876, page 4,963, Forty-fourth Congress." On August 
1st, nearly three months after the first attempt to obtain this 
information, it was famished in a letter addressed to the Sec- 
retary of War by Superintendent Patterson. 

The results of Marindin*s survey, given in this letter, com- 
pletely refuted the statements made by Major Howell, that a 
shoal was moving out diagonally in front of the jetties, and 
that the bar was advancing seaward. The following is an ab- 
stract of the letter, as for as it relates to these two subjects : 
" The survey of 1875, as well as that of 1876, shows a shoal 
about three hundred yards seaward of the bar. Comparing 
the two surveys, the river face of this shoal has receded 
thirty yards ; its seaward face and center have advanced but 
little. Its contents above eighteen feet was, in 1875, equal 
to eight thousand cubic yards, and in 1876, three thousand 
seven hundred cubic yards, a decrease of about one halt In 
a square of seven hundred yards (or four hundred and ninety 
thousand square yards), directly in front of the bar, two 
hundred and sixteen thousand five hundred square yards 
have decreased in depth, and two hundred and seventy-three 
thousand five hundred square yards have increased in depth. 
The deposits within the same boundaries amount approxi- 
mately to three hundred and eleven thousand three hundred 
cubic yards, and the scouring to three hundred and seventy- 
nine thousand seven hundred cubic yards, a difference in 
^vor of scouring, of sixty-eight thousand four hundred cubic 
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yards, or an increase of depth over the whole area of 0.12 
feet" 

This square began about one hundred yards beyond the 
ends of the jetties. If the soundiuga of 1876 had been taken 
on that portion of the bar immediately at the end of the 
jetties, and the square had been located accordingly, a atill 
greater increase in depth would have appeared ; for on June 
6th, Mr. Hclimidt made a survey and calculation to ascertain 
That changes had taken place since May, 1875, on an area of 
fifty-one and seven-tenths acres, beginning at the crest of 
the bar and extending seaward two thousand seven hundred 
and thirty feet, in the direct line of the river discharge. The 
IDvestigation showed that the scour exceeded the deposit by 
two huncb-eii and six thousand four hundred and twenty-five 
cubic yards, equivalent to an average increase in depth of 
S.47 feet 

Mr. Eads being foiled in his efforts to have an official state- 
ment of the depth of the channel furnished to him by the 
V. 8. Inspector, General Comstock, and being refused the 
results of Mr, Marindiu's survey of the outer slope of the 
bar, determined to address an open letter to the Secretary of 
War, through which that high officer, and the public as well, 
aliould be made to see the excessive injustice with which 
be was treated, in having all official disproof withheld from 
him, by which alone he would be able to expose the mis- 
Btatements made over the official signature of an officer of 
engineers, in no way authorized to interfere with or report 
upon his works. 

Accordingly, on the 23tl of May, 1876, he addressed a letter 
to the Hon- Alphonzo Taft, then Secretary of War, in which 
be referred ti> the foregoing and other official acts of hostil- 
ity and unfairness, on the part of General Humphreys and 
Uajor HowelL In this letter he calls the attention of the 
Secretary to the fact, that " The act directs the Secretary of 
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r to appomt an officer, wlioae duty it shall be to report 
the depth of water and width of chaunol secured and maiii- 
taiued from time to time, in said channel, together with such 
other information aa the Secretary of "War may direct The 
gi-ant expressly provides, that ' I shall be untrammcled in the 
exercise of my judgment and skill in the location, design, 
and construction of the works;' therefore, I did not suppose 
that another officer of engineers, and one, too, avowedly 
hostile to the undertaking, wouhl likewise (without authority 
»I ngress) Ire charged with the official duty of observing 
part of our work or its results. 

" Least of all did I suppose that be would be permitted to 
e to the public with perfect freedom, such unfavorable and 
unreliable information respecting it as might best seem to 
support the predictions of its failure, previously uttered so 
confidently by his chief and himself, and thus really tram- 
mel its conslrnction by increasing my difficulties in provid- 
ing means with which to carry it on." 

He further calls the attention of the Secretaiy to the &ct, 
that 

" After the jetty ayatem icaa finally adopted by the laM Coti- 
gress. General Humphreys published foar essays, termed by 
him 'memorandums,' to prove that the jetties would be a 
failure ; these were published as a part of his official report 
to the present Goi^ress. They were at the same time ex- 
cerpted from that voluminous document, and, illustrated with 
maps, were bound in pamphlet form and distribnted through- 
out the country five months ago." 

Eeferring to Major Howell's excuse for this remarkable 
conduct, Mr. Eads adds : 

" Admitting General Humphreys* ability to complete dis- 
cussions left unfinished by Congress, his justification in this 
case would have been more satisfactory had Major Howell 

formed his readers by what authority an officer of the 
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rtJnited States Engineers presumes to publish hia gratuitoua 
I opinions at the public expense, or to indirectly criticise the 
I President and Congress of the United States, for deplining to 
I be guided by the judgment of General Humphreys and Major 
['Howell in this matter." 

I In this letter Mr. Eads makes the following requests of tha 
' Secretary of War : 

"In view of the annoyance and embarrassments already 
suffered from the official antagonism of General Humphreys 
tad Major Howell, and of the fact that their official positions 
KglTe them the ability to continue their open or insidious 
^ (^position to this work (the one being Chief of the Corps 
of Engineers, TJ, 8. A., and the other stationed in this city in 
chaise of important engineering operations in the vicinity), 
I have to respectfully ask, that any further officious or 
I imanthorized official interference on the part of these officers 
I be interdicted, and that instructions be issued to the inspect- 
ing officer, authorized by the act and 'detailed' by you to 
make the examinations, to promptly supply me with any 

i official information he may from time to time acquire, re- 
acting these works and their results, which I may deem 
anportant to facilitate us in carrying out the intent of the 
grant, or in protecting us from misrepresentation; and that 
iis reports hereafter be made directly to the Secretary of 
'War, instead of through the medium of the Chief of Engi- 
neers, U. S. A., as the Secretary of War alone is, by the words 
of the grant, 'authorized and directed to carry into effect the 

I provisions of the act' " 
Tlie full test of this indignant protest will be found in Ap- 
pendix 8, and it will well repay careful perusal. About the time 
it was written Mr. Taft ceased to be Secretary of War, and 
tte Hon. J. D. Cameron was appointed in his stead. The 
IbUowing letter will show that the requests of Mr. Eada were 
Bnnplied with, and Gen. Humphreys aud Major Howell were 
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interdicted from anj farther oonnection whatever with the 
jetty works, and Gen. Comstock was directed to report in far 
tore directly to the Secretary of War. 



M 



^Wab Depabhiebt, 
Washington, D. C, June 2Slh, 187& 
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** Sir, — ^I hare the honor to acknowledge the receipt of 
yonr letter of the SM)th inst, requesting in sobstanoe : 

** Firsi — ^That in future the inspecting officer contemplated 
in the act approred March 3d, 1875, for the improvement of 
the South Pass of the Mississippi Biver, be required to make 
his report directly to the Secretary of War. 

^ Second — ^That the duty of obserring and reporting npon 
the progress of the work, the manner of its construction, the 
results accomplished by it, and all other matters relating to 
said improvement which the Secretary of War may direct^ 
will henceforth be performed by the said inspecting officer 

exclusively. 

** Third — ^That any official publications with reference to 
the said improvement will not be permitted firom any other 
officer of the Engineer Corps. 

a pourth ^That the Chief of Engineers be directed to dis- 
continue all surveys of the South Pass and its bar, that are 
not under the direction of the said inspecting officer. 

« mfth—Th^ki the said inspecting officer be directed to fur- 
nish you or your authorized assistants any information he 
may possess or hereafter acquire, relating to the progress, 
effects, permanency, or probable success of the work. 

"Tour first request has been granted, and I beg to inclose 

m » copy of the letter directing it. To the second request 

Me ta xepiT ih** *^® ^^*y therein referred to will be per- 

^^ officer assigned to it and his assistants exdu- 

bd request, it may be stated, as a general 

i^ede by officers of the War Department 
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to the Secretary are not piiblisLed ■without hia consent If 
any other officer of the Engineer Corps should be called upon 
for a report, notificatiou thereof will be sent you. Your 
fourth request has already been carried into effect, as the 
Chief of Engineers on the 8th inet. directed Capt C. W. 
Howell, the officer in charge, to make no soundings, cuirent 
or other measurements of any kind whatever, in the South 
Pass, or on the bars at its river or sea ends, or in the sea at 
and off its mouth, but to limit his obsen'ations to the other 
passes and the main stem of the river, should such observa- 
tions be necessary in the execution of duties heretofore as- 
rigced him. 

"Too will perceive by the inclosed copy of letter that 
Uajor C. B. Comstock, in accordance with your request, has 
been directed to fnmish you or your assistant tlie actual re- 
sults of the soundings that have been or hereafter may be 
made under his direction in the performance of the duties as- 
signed him, in connection with the improvement of the chan- 
nel between the South Pass of the Mississippi River and the 
Gulf of Mexico, under the act approved March 3d, 1875. 
" Very respectfully, your obedient servant, 

"J, X). Camebon, Sea-etary of War. 
" To James B. Eads, Esq., Washington, X). C." 
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Before these instructions were given, the results of the sur- 
reys were carefully kept secret from Mr. Eads and his assist- 
ants, and were not seen by him or the public until they were 
transmitted by Capt. Brown to Gen. Comstock at Detroit; 
by him to the Chief of Engineers at Washington ; by him to 
the Secretary of War ; by him to Congress ; by Congress to 
the public printer, and by him back to Congress. They 
were then so old as to be of little interest or value to any 
(See Appendices 8 and 11 for full information on tha 
P preceding subjects.) 
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The misstatements abont the depth and navigabili 
the jetty channel, which were circulated at the time o: 
visit of the Orand RepvUic^ and which made such an i] 
ons impression, were most effectually refated a fort 
afterward by a measurement of the channel that was 
satisfactory than that of the lead line. 

Capi E. y. Gager, of the steamship Hudson^ of the C 
well Line, had been from the first a friend of the u 
taking, and had expressed a wish to run the first stean 
through the new channel When he went to sea from 
Orleans in April, he requested his bar pilot, Capt Bic 
Francis, to take careful soundings in the jetty channel 
to the departure of the steamship from New York, and 
graph him the result 

The Hudson was due at the mouth of the river in the \ 
noon of May 12th, in the morning of which day Capt 1 
cis sounded the channel thoroughly, and satisfied hi; 
that it had the required depth. About 2 o'clock p. m 
steamer appeared, coming from the southeast and beariu 
, 1/ the South Pass. When she arrived off the bar she 
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boarded by Pilot Francis, Mr. Eads and others. 

The Hudson is an iron steamship, two hundred and e: 
feet in length, with a registered tonnage of one thon 
•= I « eight hundred and seventy-two tons, and with a draft, at 

time, of fourteen feet seven inches. 

In reply to the inquiry of Capt. Gager if there was ^ 
enough for the steamer, the pilot stated that, at average 
tide, there was a channel of fifteen feet, but that the tide 
turned at 10 o'clock a. m., and was then six inches down 
falling fast, and creating a strong current through the 
clianuel. Capt. Gagor promptly gave the order " Head 
for the jetties." The pilot decided to run her straigl 
tlie cliannol and not to attempt, with so large a vesse 
' the turns necessary to follow the deepest water. 
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I jntense interest we watched the ateamer come in oTer 
I ihe bar. We knew that nothing but her successful passage 
I through the jetties could conviuce the public that our state- 
I ments were correct, or restore the needed confidence in the 
I Irork. 

The pilot straightened up the steamship for the channel 
I orer the bar, the Captain rang the bell for fall speed, and on 
I she came like a thing of life, as if intent only upon proving that 
\ -we had a navigable channel of sufficient depth. As long 
u she carried that " white bone in her teeth " — the great 
wave that her proud bows pushed ahead of lier as she sped 
onward — we knew that she had found more than Major How- 
ell's twelve feet, and she carried it continuously through- 
I out the entire two and one-quarter miles of jetty channel, 
I until she checked her course in the deep water at Port Eads. 
I No event in the whole history of the jetties gave us such iu- 
! pleasure and satisfaction as the successful passage of 
f fluB beautiful ship through the jetties. It is not too much 
I in say that Capt. Gager, who took the risk and the responsi- 
I Wlity of this trial trip, materially assisted the enterprise in 
[ one of its darkest hours ; for the stubborn facts brought out 
I by his brave action could not be gainsaid. They restored 
I eoofidence in the jetties, and the much-needed loan was soon 
•fterward secured for the further prosecution of the work. 
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(iwf^hfl isto a prcbfeaa m win^cia w^re mTtcJ^ed tlae difference 
in tUfi VfU^h of the three passies. their respectix^ Tolumes of 
dlM^h»r^t imrfa«e slopes and depths and the character of 
Wlf tb/5 V^arn at their months, and the gnlf beyond them, 
willj it^ rnirr^ntii an<l waves. 

WUt'H i\ih natural conditions then eidsting are more fully 
iVnt^rWKtil, it will ftpi>ear that an artificial change in any one 
iMhiUi irom "CuV>itt'H Gap" to the gulf, must necessarily 
uffi-rl all i\th otlK^rH. There is scarcely anything in nature 
innih mMmhivh thiin tho delicate adjustment of these mighty 
furt'MH, 'I*1mi pjorieral (luiintitieft were known ; the sections had 

.lculat4)d from tho Houndings ; the volumes dischai^ed 
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■Bcertamed by gauging ; the slopes measured by careful ob- 
■ervations aud accurate leveling ; the geological character of 
the 1>ed obtained from microscopic examinations and chem- 
ical analysis, and the ratio of the sediment to the water that 
insported it, and the size of the particles of silt, dlscov- 
BTed by delicate experiments and patient investigation. 
No problem had ever before been solved in river hydraul- 
B in which there were such tremendous forces and so many 
triable elements. Jetties had been built to deepen the 
s at mouths of rivers, and dykes had been eousti'ucted to 
mge the direction of cunents, but the forces controlled by 
1 were not only far inferior to those at the mouth of the 
tsissippi, but several were present here that were absent in 
jlar works. 
' The theories evolved by scientists from their miniature ex- 
^riments, and published for the use of the world, wei-e in 
Luy cases calculated to mislead, rather than to enlighten. 
The conditions at the mouth of the pass have been given 
ready ; it remains to describe those at the head of the 
The sedimentary matter in the flowing water hides 
fferything beneath the surface. The eye sees only the broad 
tonddy river, the low banks fringed with willows, back of 
Qiem the vast swamps of the delta overgrown with vegeta- 
tion, and in the distance the waters of the bays aud sounds. 
The river preserves an average width of about half a mile 
> within eight miles of the head of the passes. From this 
(Mnt to Cabitt's Gap it widens to three-quarters of a mile ; 
^ then widens still more rapidly, and at the two points of 
laud where the three passes separate, it is eleven thous&nd 
Bet wide — more than two miles. 

To aid in the examination of the river bed, aud to obtain a 
bkarer idea of its shape, let us suppose the water that now 
His it, to be removed between two points — one, eight miles 
tbove the head of the passes, the other, one mile below it. 



THE MI3SIB8II>PI jmiEa. 

^e apper end. of this basin the deepest part of the 
bed 18 ninety feet below the sorEaoe of the groond, an 
deBoeut to it from either side is aboat eight feet in on 
dred feet, or one in twelre. 

Going down the river to a point jost below Cabitt'a 
where the width is greater, we find the depth only sixt 
Ae we approach the head of the passes the river widei 
more, and the depth becomes stiU less. About ont 
above the point where the passes diverge, we notice tl 
ginning of a more rapid rise of the bottom, not towa! 
banks bnt in the direction of the axis of the river, 
ascend this slope until we reach the entrance of South 
we find ourselves considerably above the deep chamu 
either side ; that on the right is twenty-five feet bela 
that on the left twenty feet, and the greatest dept 
these channels are mach nearer the banks of the 
than the elevation on which we stand. If a perfectly 
sontal line could be stretched across between the eai 
west bank, it would be fifteen feet above the ground 
we stand, forty feet above the bed of the pass on the 
and thirty-five feet above that on our left. 

The hill or ridge where we are constitutes the shoal 
which the water must fiow to enter the South Pass, the 
nels to the right and left are respectively those of Souti 
and h Loutre Passes, and the depths over the shoale 
them were folly thirty feet 

from these channels and ahoals, their direction, oot 
and extent, we gather information that will show ns hoi 
where the great volume of the river flows. These art 
marks that it has scored in the past ages, marking the I 
from which, though flowing over a bed of its own dew 
it has never varied. Whatever the causes are, they 

■^n sufficiently powerful to hold the successive floods i 
"nel year after year. 
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I the river flood, and the water soon passecl over tlie top of it 

I into Pass ik Lontre, several inches deep at low tide, and the 

I resultant shoaling on the channel side satiaded us that the 

leloEure of the channel on the western side of the island, at 

■once, wonld be necessary to produce such a head of water as 

tirould insure a rapid current in the direction of the dyke, and 

■!the desired deepening o( the eastern channel. One effect of 

■the dyke was to increase, in a slight degree, the fiow of 

*8ter into the western cBitnnel, and this caused on increase 

■in the depth of that channel from twelve to fifteen inches, 

D that it became the better channel of the two. But as it 

! still only about seventeen feet deep, it barely sufficed 

enable the Cromwell steamers to use the South Pass. 

As the spring flood.? were over, it became an imperative 

sity to push the construction of the works at the head 

iLSm pass, so as to have the requisite depth of water there 

a as twenty feet through the jetties should be secured, 

> order that there might be no difficulty in the way of re- 

eiving from the government the first payment of five hun> 

f^d thousand dollars. 

Ab we have stated in chapter IX, Mr. Eads had, in May, 
appealed to the Secretary of War without success, to have 
*" official measurement and statement of the depth of the 
Jetty channel published, to refute the misrepresentations of 
^^ajor Howell. He had appealed to the Superintendent of 
*«e U. 8. Coast Survey soon after, to fumisli him an official 
statement to refute the same officer's misstatement respect- 
i the reformation of the bar in front of the jetties, with 
I *o better success. He had appealed to the Secretary of 
I ^ Treasury, and finally, on the 29th of Jidy, to the House 
I "t Representatives, before he succeeded in breaking through 
I "le official jealousy and hostility which had locked up from 
Iwe public the evidence of hia success; and although Mr. 
vBecretary Cameron had with most commendable decision 
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issued an order effectually interdicting General Humphreys 
and Major Howell &om any further official interference 
with the jetties, and had directed General Comstock, the 
inspector, thereafter to report directly to him instead of to 
General Humphreys, and had ordered General Ciomstocky 
on the 29th of June and 31st of July, 1876, to furnish Mr. 
Eads "the results of actual soundings, that haye been or 
may be hereafter made under your (his) direction, in con- 
nection with this improvement" — ^yet it was necessary to 
appeal again on the 7th of February, 1877, to the Secretary, 
for an order directing General Comstock to instruct his 
assistant. Captain Brown, "to give me (Mr. Eads), or my 
chief assistant engineer at the jetties, the results of his 
soundings," because Captain Brown could not, even with 
these orders to General Comstock, furnish, up to that time, 
an official copy of his soundings until they had gone from 
Port Eads to Detroit (at the great lakes, where General 
Comstock was stationed), for his inspection and approval; 
nor did he feel authorized, even as late as February, 1877, 
until more explicitly instructed by General Comstock, to give 
the results of his soundings to the chief assistant of Mr. 
Eads, in his absence. 

Although the channel through the jetties, as early as July 
1st, had attained a depth of at least nineteen feet, Mr. Eads 
was deprived of the advantage of having this fact officially 
certified to the public by the proper officer, while every 
means were used by his enemies to create the belief that no 
such channel existed. The only absolute proof of our suc- 
cess up to this time, beyond our own controverted declara- 
tions, was the fact that the New York and New Orleans 
Cromwell Steamship Line was using the jetties. 

On the 27th of May the steamer New Orleans of that line 
went out drawing seventeen feet three inches. This was the 
maximum depth during that summer in the western channel 
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t<at tlie heaJ ot tlie pass, ivhile the p;reate8t depth through the 
Iwther was at least eighteen inches less. 

It was plain then, that if the original plan of improvement 
t the head of the pass was carried out, and the western 
inel closed, we must give up for several months the only 
[□disputed evidence we possessed of a substantial channel 
mprovement — namelj, the semi -weekly passage of these 
steamers — for the eastern channel would not suffice for them 
until deepened. It was, therefore, a question, not so much 
of engineenng as of finance, that was presented. If the west- 
em channel were closed, and the Cromwell steamers were 
prevented fiom using the pass, it would at once have been 
taken for granted that the stattnients of our enemies were 
correct, and that the improvement of our channel was only 
temporary; that the bar at its mouth had reformed, and 
lat the shifting sands had made the channel between the jet- 
9 too hazardous for the Cromwell Line to use any longer. 
It should be stated in this connection that the channel 
■ough Southwest Pass bar, was being maintained by the 
e of the United States dredge-boats, McAk'iter and Essayons, 
J powerful propeller vessels, and that their operations were 
tondncted under the orders of Major Howell, The jetty 
" t^iannel liad now become so deep as to rival that maintained 
at the Southwest bar. Near the latter is situated a village 
called Pilot Town, the residence of nearly all the pilots em- 
BAloyed at the passes. These men were almost without ex- 
^ntptioD opposed to the work at South Pass, for they thought 
they saw in its success a transfer of their field of labor fiom 
the vicinity of their little town to a distant locality, and a 
lesser need of pilots. If the Cromwell Hue had beeu forced 
from any cause to use the Southwest Pass channel again, 
tbcHe men would have hastened to publish that fact, to the 
of the jetty enterprise ; and the same may be said of 
i towboat interest, which from the first was hostile to the 
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work. On the other hand, the abandonment of the eastern 
channel inTolyed the loss of a dyke three thousand two hun- 
dred and fifiy feet long, which had cost $180,00a For if the 
channel were to be made on the western side of the island, this 
dyke would be practically uselesa Notwithstanding this losSi 
Mr. Eads determined under these drcumstanoes to abandcm 
his original design and deepen the western channel Had he 
been promptly furnished, as in common justice he should hare 
been, with the official certification of the actual condition of 
the channel, as often as it was measured by tiie United States 
inspecting officer, this change would not haye been made, and 
the channel into the pass would have been a stndghter and 
better one, as will be seen by examining the alignment of East 
Dyke, and noticing its conformity with Hhe direction of the 
pasa As it is. East Dyke and the altered plan must remain 
forever a monument of official jealousy and opposition. 

The explanation of the phenomena which occurred at the 
head of the pass about this period — ^namely, between the time 
of closing Grand Bayou, in June, and the 18th of August, 
following — is so clearly stated in a report made by Mr. Eads, 
on the latter date, to the South Pass Jetty Company, that the 
following extract from it is giyen : 

" Our oiiginal plan of improyement contemplated the clos- 
ure of Grand Bayou. This outlet is situated midway between 
the upper and lower ends of the pass, and discharges twenty- 
three per cent of its yolume. Its closure would consequently 
add about thirty per cent to the water passing out through 
the jetties, by which the current below this outlet would be 
largely increased, while the current in the pass aboye would 
be proportionally retarded, until the channel below the out- 
let should be sufficiently enlarged to restore the normal ve- 
locity. Enlargement and deepening were consequently to be 
anticipated below, while shoaling would be the result natu- 
expected above. 
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''The head of the pass is diyided by an island into two in- 
of nearly equal magnitude, and the original plan of im- 
piOTement contemplated the ultimate closure of one of these. 
It was believed that if Grand Bayou and one of these inlets 
▼ere closed simultaneously, the expected shoaling above the 
pass woxdd not occur, because, although the volume entering 
the pass would be temporarily lessened by the dam at Grand 
Bajon, the size of the entrance into the pass would be re- 
duced in a greater ratio by the closure of one of these inlets, 
and the retardation of current across the shoal above the 
other inlet wotdd thus be prevented. It was therefore deter- 
mined to close the inlet and bayou at the same time. Some 
unayoidable delays, however, retarded the construction of the 
dam at the inlet until five or six weeks after the bayou was 
closed. During this interval the deposit which had been 
feared occurred upon the shoal, until the available depth over 
it was reduced to about fourteen feet, and the steamers re- 
ferred to were compelled to temporarily abandon the use of 
the pass. Since the closure of the inlet, however, the depth 
has been increasing, and the large steamers Knickerbocker and 
Budaon, of the Cromwell Line, have again crossed this shoal, 
in going and returning through the South Pass during the 
last fortnight. From twenty feet on the upper side to twenty 
feet on the lower side of this shoal the distance is about one 
thousand five hundred feet The works in course of con- 
struction here comprise one dam one thousand one hundred 
feet long ; another one thousand eight hundred feet long ; and 
a dyke three thousand two hundred feet long ; all completed 
above high water ; also three other dykes in the course of 
eoDstruction, having a total length of two thousand two hun- 
dred feet. The most eflfective part of these will probably be 
oompleted within the next thirty days. 

" The same principle which has proved so successful at the 
jetties, namely : the concentration of the flowing water, forms 
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the basis of the plan for the reduction of this shoal, and the 
completion of the works designed cannot fail to be equally 
successful, while their execution is far less expensive and 
difficulty because they are sheltered by the river banks from 
the storms of the gulf. It is possible, however, that the effect 
will not be as rapid as we desire, because the low water sea- 
son is approaching, and the river discharge will be dimin- 
ished very considerably, by which the scouring action will be 
lessened. 

*^ It has been asserted in some of the public journals, that 
the construction of the works necessary to contract the flow 
and deepen these obstructions, must have the effect of per- 
manently lessening the quantity of water which* entered 
South Pass at the time our works were commenced, and 
would, therefore, cause a permanent reduction in the size of 
the pass. It is important to consider whether there is any 
cause for any apprehension of such result, inasmuch as it has 
been stated that it has already occurred. 

'' Repeated measurements of the pass have been made by 
my assistant engineers at three different points, one about a 
mile below the head of the pass, one above Grand Bayou, 
and one below it. The result of these justifies me in declar- 
ing emphatically that there is no cause whatever for any such 
apprehension. A few facts, however, which have been devel- 
oped by our works, will probably be more potent in removing 
any fears upon this point, than a volume of theorizing. 

*' The entrance into Pass h. Loutre was contracted six hun- 
dred feet in width by one of our dykes, and it might reason- 
ably be inferred that the temporary flow into the pass being 
thereby greatly reduced, a permanent diminution of its size 
would occur. The effect of this contraction was to raise the 
surface of the water above our works, while bdow them the re- 
duced supply caused the surface to be lowered. An increased 
slope was thus given to the surface of the water through this 
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contraction. The current is caused by the surface slope of 
tbe river. Besistance to the current results mainly from the 
friction between the water and the bed of the stream. This 
frictional resistance being lessened to the extent of six hun- 
dred feet, while the impelling force or surface elope was in- 
creased, a greatly inci-eased velocity of current of course 
resulted, and induced rapid scouring, by which, in a few 
ireeks, the size of the pass at the point of contraction was en- 
tirely restored by an equivalent amount of deepening. Un- 
dodbtedly, while this deejwning was progressing, an increased 
quantity of water was being thrown into the two other 
passes; and if this extra quantity had continued to flow into 
them, permanent enlargement of each would have resulted, 
hut experience at the jetties has shown that the enlargement 
of <^annel, which occurs from an increased flow, begins at 
the upper end and advances down stream. This result would 
inevitably follow an increased flow into either of the other 
passes by the contraction of Pass a Loutre ; but before this 
enlargement of South Pass and Southwest Pass could extend 
any great distance down, the recovery by Pass &. Loutre of its 
foil section was accomplished, and the temporarily disturbed 
equilibrium of the three passes was restored. 

" A similar result may reasonably be expected from the 
closure of the east inlet into South Pass. 

" The flow into this pass will unquestionably be tempora- 
rily lessened, and the excess will be temporarily thrown into 
the other passes. An enlargement of the upper ends of these 
passes must at once commence, but at the same time the con- 
tracted entrance into South Pass must, from the same cause, 
coromenc* also to enlarge, and in proportion as the eulai^e- 
ment of the latter progresses, the heatl of water temporarily 
raised by the works must be lowered, and the extra flow into 
the other two passes must be diminished, and Anally cease 
altogether. In other words, while the river will have only 
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half a mile in length of enhu^ment to make 
South Pass to recover its equilibriaio, it must eolai^e So( 
west Pass through its entire length of seventeen miles b(| 
any pennanent alteration in the respective volumes Bo% 
through the two passes can take place. While the 
of the shoal is progressing, a considerable portion of if 
be found deposited in the deep water immediately lielo 
where no contraction has occurred, and vhere the Erst n 
tion of velocity will be felt, and from whence it will be | 
uoUy removed as the enlargement ubove restores the veil 
below." 
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CHAPTER XL 

DETAII^ AKD BESXJLTS OF WOBES AT THE HEAD OF SOUTH PASS, 

1876-1777. 

The locations, with plans of the foundations of all works 
constructed at the head of the pass, are shown on Plate H. 
They will now be desonbed in detail, in the order of their 
construction. 

The preliminary work was . co:miQenced *on the 3d of June, 
1876. This was called " Cross Dyke," and extended from the 
island to East Dyke, a distance of one thousand and seventy 
feet. 

A row of piles was driven eight feet apart, and a waling 
strake was bolted to them, against which mattresses were 
tilted in a vertical position. During the following night 
several of these mattresses were undermined and the piling 
washed oui 

The causes of this disaster were : 

First. — ^The high stage of the river. 

Second. — ^The unstable foundation (having been formed by 
recent deposits), and 

Third. — ^The absence of any foundation mattresses. 

Ab soon as practicable, mattresses were laid horizontally 

{he whole length of the dam. Through these a second row 

of piles was driven, about ten feet above the old row. After 

{he irregularities caused by the wash-out had been leveled 

up by several courses of mattresses, a new dam of tilted 

mattresses was built above the new row of piles. 
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DAM No.L 



This vork was began in Joly, 1876. Its imtial point wta 
Beven hnndred and fifty feet below "Cluster." It extended 
nine hundred and ninety feet, at right angles with the East 
Dyke, and connected with it ; thence seren hundred and 
ei{^ly-4T& &et in a more southerly direction, and at an 
angle of tvenfy-five degrees witii the first seotioii. The 
lepUi of vater vas qnite nnifbrm, being abont twelve feet, 
leept at the west end, where it was fifteen fiaet. Ghiide . 
8 twenty-fire feet apart were driren fifteen feet belo# 
uie line of the dam, for sinking foundation msttressett- 
Anchorages or platforms were bnilt one hundred and serenty- 
feat above the line of the dam, and one hnndred and 
feet apart. They were cona^oted by driving three 
piles, eight feet apart, in the form of an equilateral triangle ; 
at a height of two feet above the level of the water, horizon- 
tal timbers six inches by twelve inches, were bolted to them. 
On these timbers, which were abont eighteen inches below 
the tops of the piles, planks were spiked for a platform. 
From these anchorages the mattresses were dropped to 
their position above the guide piles by means of long lines. 

After the mattress had been placed in position, a flat 
loaded with rubble rock was lowered from the anchorage, 
so as to rest gainst the np-stream edge of the floating mat- 
tress. The workmen distributed the rock over the mattress 
until it was nearly sonken below the surface. They then 
threw the rock upon the upper edge of the mattress, which 
sunk below the surface ; and the flat, by means of the lines 
leading to the anchorages, dropped down over it, the men 
'n the mean time throwing the rock upon it as fast as pos- 
The sounding lead was used to ascertain when it 
>othly on the bottom. The foundation mattresses 
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were one himdretl feet long, thirty-five feet wide, and twenty- 
two inohes thick. 

After they were placed two rows of piles were diiTen 
through them, one five feet from the lower edge, with the 
piles fifteen feet apart, and the other seventeen feet, with 
the piles ten feet apart. A waling strake was bolted to the 
down-stream side of the upper row, two feet above average 
flood tide. These two rows of piles were braced as follows: 
A round pine pile sixty feet long, was held in a horizontal 
positioQ above the water by a steam pile-driver scow. The 
braces (five inches by twelve inches) spaced ton feet apart, 
the upper ends resting on the waling timber, were abutted 
against this horizontal pile, and secured to it by iron straps 
or yokes, which passed around the pile and were bolted to 
the upper and lower edge of the braces. The pile with the 
braces attached was forced to the bottom, where it rested 
on the foundation mattress and gainst the up-stream side 
of the piles ; the upper end of the braces was fastened to 
the piles of the upper row by screw bolts. The braces 
stood at an angle of about forty-five degrees with the 
piles. 

Near the west end of the dam, where the wafer was deeper, 
round piles were used for braces, to give the dam greater 
strength and stiffness. The tilted mattresses were thirty 
inches thick, one hundred feet long, aud their widths corre- 
sponded to the depth of water. When in position, the upper 
edge was about two feet above average flood tide. Small 
straight willows were used, so that the dam might be less 
pervious to the flow of water. The edge resting on the foun- 
dation mattresses was brushy, the butts of the willows being 
placed at the upper edge. Four rope lashings, twenty-five 
feet long and one and one-quarter inches in diameter, were 
aecuied in the upper side of the mattress during its construc- 
tioo. 
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Thn hig puUod the mattress o£f tbe ■ways, towed it to the 
aneboitit^w iiiimoilifttoly above where it was to be placed, and 
left it hni)(ting to it by the head lines. The jiile-driver scow 
wait jiullotl uj> to the anchorage and alongside the bmshj 
tidgii iif tho luftttrosn, which was lashed to the deck of the 
WOW, th« lubio^ being dxkwn taut hy the engine, to keep 
ih&t edgtt purtly ont of the mter. The laahtnga that had 
been built into the other edge of the nu^tiess were' crossed 
tlterutelj, lo as to form tvo loope or bridlee, into which 

I pile line and the hammer line were respeotiTelj made 

li The driver soow vith the mattress alongside, was 

tppftcl dova from the anohorages broadside to the dam. 
A itrain iraa taken upon the lines, so as to lift the top edge 
oi the mattiess ont of the water. The lashings holding the 
Vroahy or bottom edge to the dec^ of the driver, were let go 
ill at oaoa; the eoneat passing onder the driver foroed this 
edge un^er the water, and, with the driver scow following 
elcMfrl;^, the mattress cmme qnickhr against the piles in a ver- 
tioal }>oaitioo. If nec(>S3arv, one end or both, and sometimes 
the wh«.vle iuattreas, was raised ap br the pile driver engine, 
iu unl^r to )>Iace it in a vertical position. The lashings, with 
actm»tiu)es chains in addition, were made fiist to the waling 
atrake mkI pil«s> to hold the mattress in place. This dam 
was ftbtiihe^t i>Q Aojfttst SOth. 

I>wru^; its voustruoUoii the river E^U from 8.5 on the Car- 
mllK>u t^u^ to 3.0, so that the elfeot of the dam in deepen- 
ing th» ohannel was very slight. 

Thviv w»s a slight oorrent through the dam, the velocity 
bfiu^ aK^ttt i.iit«M.)ttarter of that in the channel. 

THi:« slak-keuittg of thd carrent below the dam. and in the 

, if^Ulv ttxAk foruteil iu the i-hamt«t west of it. caosed a sli^t 

dv'^'^'^t Wtweeu thd ilam ami the island daring the lv>w river. 

Au<.>iihor edWt of the >.Um was the lowering of the smface of 

below i!; to »itt:h an extent, that at ebb tide there 
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was a current over the East Dyke flowing from Paas Jv Loutre 
into South Pass. 

Foandation mattresses were laid for a dyks parallel with 
the current at the west end of the dam. These mattiesses 
were one hundred feet by thirty-five feet by two feet, and 
were laid on each side of a central row of piles connecting 
with the foundation mattress of the dam, and extending 
down stream four hundred feeL 

A detailed record was preserved of the materials and labor 
is Dam No. L, and in the four hundred feet extension down 
stream. The estimate of the cost of this work to the con- 
tractor was made up from thia record, and will be found in 
Appendix 9. A cross-section of this dam is shown on Plate 
32, facing page 124 

DAM No.IL 

This dam commenced at the western shore of South Pass, 
near the lighthouse, and extended out four hundred feet 
into the channel. The foundation mattresses were laid about 
rtiie last of August, 1876. 

I Their dimensions were one hundred feet by thirty-five feet 
by twenty-two inches. A row of jjiles was driven through 
them twelve feet from the lower eilge, about twenty-five feet 
apart, eicept over the one hundred feet nest the channel, 
'here they were ten feet apart. A waling strako was bolted 
this section, against which a tilted mattress was placed. 

lietweeu the shore and the tilted mattress the dam was 
raised to the surface by two courses of mattresses laid hori- 
BontAlly, on which loose willows were placed. The maximum 
depth of water was twelve feet, and decreased gradually from 
the channel end of the dam to the shore line. The line of a 
dyk« known as Lighthouse Dyke was established at the end 
ol the dam, parallel with Island Dyke (the dyke at the west 
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end of Dam Xa L), and eight hnndred and fifty feet from it^ 
to form the west side of the channeL A line of piles ten feet 
apart was diiren from the end of the dam two hnndred feet 
up stream and fonr hnndred feet down stream. Foundation 
mattresses thirty-fiTe feet wide, twenty-two inches thick, and 
Tarying in length, were placed on each side of the up-stream 
row of piles for the foundation of this dyke. A waling 
strake one hundred and serenty-fiTe feet in length was 
bolted to the channel side, and tilted mattresses were placed 
against the piles on the shore side. This work was finished 
September 8th, 187& 

ISLAND DYER 

In order to reach the twenty feet contour at the upper 
edge of the shoal, and at the same time to define the eastern 
line of the channel. Island Dyke was extended up stream 
eight hundred feet above Dam Na L A row of piles was 
first driven the whole length of this extension, against the 
east side of which foundation mattresses were sunk, thirty- 
five feet wide and twenty-two inches thick connecting with 
the mattress of Dam No. L, and extending sixty feet above 
the upper end of the piling of the dyke. At the end of the 
row a cluster of twelve piles was driven and drawn together 
by a chain, on the top of which a platform was placed 
about six feet square, which was used as an instrument sta- 
tion for locating soundings and floats. This station, called 
" New Cluster," is shown on Plate H. The main row of piles, 
eight feet apart, was driven through the foundation mat- 
tresses, and ten feet east of the row of guide piles. A wal- 
ing strake was bolted to the west side of this row, three feet 
WhoTB average flood tide, against which eight hundred lineal 
nattresses were placed, each mattress being one hun- 
k loni^ twenty feet wide, ,and thirty inches thick. 
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Small choice willows were used, and the mattresses were 

constnicted with unnsiial care to insure compactness. The 

ends of the mattresses were pulled tightly together, after 

"being raised to a vertical position, and they uere securely 

cliained and lashed to a waling strake. The top of the mat- 

taresses was three feet above average flood tide. Braces of 

two inch plank connected the two rows of piles. The work 

was completed on September 15, 1876. In October another 

course of mattresses of the same dimensions was placed 

agabst the first, breaking joints with them. This dyke with 

its two courses of mattresses, was nearly impervious to the 

flow of the water. An eddy was formed on the west side of 

it, extending about three hundred and fifty feet into the 

channeL 

SOUTHWEST PASS SILL. 

It was evident, that, while the original plan contemplated 
Works in the entrance of South Pass only, the results of these 
Works would compel an extension of the system so as to 
oiubraoe the whole river; a system that would check the 
temporary loss of volume, stop the deepening in the other 
P^^sses, and restore to South Pass its full normal volume and 
i&aintain it. The only way to accomplish this was to control 
^d reduce the flow into Southwest Pass and Pass k Loutre. 
If this had been done by dykes, built to the surface of the 
of the water from the east and west shores of the river 
toward South Pass, with no protecting apron on the bed of 
tlie two larger passes, the results, no doubt, would have been 
similar to that of East Dyke upon Pass h, Loutre ; that is, the 
two lai^r passes would have quickly recovered their sec- 
tional area; their depths and velocities would have been 
greater than formerly, and the direct consequence of these 
new conditions would have been the still further deterioration 

of South PaaSy and a further gain of water by the two larger 
9 
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passes. Soon after the oonstraction of Dam Ko. L and 
Lighthouse Dyke, it iras decided to build a snbmei^ed dam 
or mattress sill entirely across Southwest Pass, not with the 
intention at that time of contracting its original section, but 
of preTenting its farther enlargemeOit, so that on the rise of 
the river in the spring, the works recently bnilt should act 
more energetically on the Sonth Pass channel, and not 
deepen Southwest Pass, as East Dyke had deepened Pass 2k 
Loutre. The location of the sill can be seen on Plate H. 
Its eastern terminus was six hundred and forty feet above 
the end of dam Na XL Its western terminus was the west 
shore line of Southwest Pass. The total length of the work 
was three thousand one hundred and seventy feet, or from 
the batture, where the first mattress was laid, two thousand 
eight hundred and forty feet. The depth of water over this 
batture or submerged bank was one foot at the shore line, 
and three feet at the edge of the channel at low water. In 
the next three hundred feet the water deepened to twenty- 
eight feet. From this point there is a more gentle slope, the 
depth reaching thirty-three and a half feet, at a distance of 
fifteen hundred feet from the shore line ; thence the depth 
decreased uniformly to eighteen feet, at the junction of the 
mattress sill with the Lijijhthouse Dvke, 

"Work was commenced September 7th, 1876, by building 
anchorages, which were spaced one hundred and fifty feet 
apart The guide piles for the lower edge of the mattresses 
were driven fifteen feet apart, beginning three hundred and 
eighty-five feet from the shore line, in four feet of water. 

The first three mattresses were placed September 21st; 

their dimensions were one hundred feet by thirty-five feet by 

twenty-two inches, and their position was lengthwise with 

the piling. The east end of the last mattress was in twenty- 

t of water. Two days afterward an attempt was made 

Quree mattresses beyond these, each one hundred feet 
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l)y fifty feet by twenty-two incliea AJtbougli the river was 
Bt a low st^e (the reading on the Carrollton gauge being 4.0), 
tiie carrent was so strong that the mattresses, when nearly 
in position, pulled the anchorages over, broke through the 
guide piling, and were saved with difficulty. They were 
pulled up along the shore by the tug, and were placed as 
second and third tiers on those sunken on the 21st. 

The size of the mattresses was then changed to sixty feet 
il^ thirty feet by twenty-two inches. These were bandied 
■•ery easily if placed lengthwise with the current After 
sinking six, t^e dimensions were changed to seventy feet by 
forty feet by two feet, and this size was carried througli the 
entire work. In order that the position of each mattress 
niight be correctly plotted for future reference, every twelfth 
pile was located carefully by a transit, and the place of each 
xxiattress in reference to the piles, which were numbered con- 
secutively, was accurately noted. 

In order to avoid any more accidents, the anchorages were 
"built more securely ; the timbers were all sis inches by twelve 
inches, and were well bolted to the piles. Above tlie plat- 
form, in a line with the current and at a distance equal to the 
depth of the water, two large piles were driven close together, 
«ito one end of a seven-eighths inch chain, about fifty feet 
"^, a large ring was forged, by means of which a loop was 
'ormed, which was slipped over the two piles. The running 
^"'1 of the chain was pulled taut by the engiae of the pile- 
■Iriver. and made fast to the up-stream pUe of the platform. 
"J'this means the anchorages were not only rendered strong 
fnoqgh to resist the severe strain caused by the puU of the 
DlattreHses, but were greatly etiflened, and the swaying motion 
Wttsed by the carrent was prevented. The remaining two pUea 
"' the platform were used as snubbing and fastening posts for 
*"" Uattresaes. Two hoail lines wore built into each mattress 
ui tlie manner employed at the jetties. Wlien the mattresses 
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ireie bioo^t from the Jump br the stemmboai they wees 
tied to MMk WDthangs msmr ihe shoce, about one-half mil 
abore the sOL The tog, vhh the aasistaiioe of the yaw 
aev, brou^t the mattress to the andiomge immediatel 
abore the sill, and placed it nearly in its proper poeitiofl 
The pile-driTer see v vas placed on the west side of the twm 
piles that had been driTen abont twenty-fire feet apart in it 
eastern edge of the last mattress befete it was sunken. Tk 
floating mattress was brought down to its position and at tin 
same time hanled doeely against these two side gai£ 
piles by means of a line made feat to it from the steam wine 
ct the pile-drirer. The mattress was secured to each of tt 
piles by rope lashings» which were left soffidently slack ' 
slide down the piles. While this was being done the tm 
brought down another mattress ; the line was run to it by O 
jrawl crew of the pile driTer ; it was pulled snu^y to its pl^ 
against the first mattress, and the two mattresses were s 
curely lashed together at the upper and lower ends^ Fle^ 
composed of three or four matnvsses were thus brought irx 
position and lashed together while floating. The pile dnx'* 
was then taken to the opposite side of the fleet and two pil^ 
were driven in the eilge of the eastern mattress and lashed i 
before- This plan, by arouling gaps and the overlapping • 
mattresses, preventeil a scour between or under them. Ther 
was one continuous mattress carpet, seventy feet in widtl 
extending the whole length of the silL 

It was necessary to use great care in sinking the mattressefi 
for the impact of the strong current often brought a sever* 
strain upon the lines leading to the anchorage, and unlesi 
the mattress went to the bottom in a perfectly horizontal 
position, neither lines, anchorages, nor guide piles could pre- 
fent it from breaking away from its fastenings. On the 21s* 
'V, fhe sill having reached a distance of two thousand 
about seven hundred and fifty feet wide was 
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made through the guide piles and anchorages for the benefit 
of nayigation. The piles in this opening were broken by the 
tag palling down the piles, which invariably broke o£f in the 
mud at the bed of the river, this being the fulcrum of the 
lever. The broken piles were generally secured, hauled 
ashore and sharpened to be used elsewhere. The last mat- 
tress of the sill was laid on November 6th. The whole num- 
ber of mattresses placed was seventy. Three thousand and 
thirty-three cords of willows were used in their construction, 
and one thousand five hundred and fourteen cubic yards of 
stone were required to sink and properly load them, the 
ratio of stone to mattress work being about one to ten. After 
the sill was completed, the guide piles and anchorages were 
removed, and nothing indicated to the eye the presence of 
this important work, except the difference in the appearance 
of the water surface above and below the sill, which, with 
certain directions of the wind, could be plainly seen the 
'^hole length of the work, revealing the fact of a head of 
'^ater above it, which, though slight (being only the fraction 
of an inch), produced important results. 

EXTENSION OF LIGHTHOUSE DYKE. 

This dyke was extended four hundred and seventy-five 

^'eet to a connection with the sill. The guide piles for the 

foundation mattresses, were driven in a line with the piling 

^f the dyke. Mattresses thirty-five feet wide and two feet 

*lick were laid on each side of this piling. The guide piles 

'^ere then broken off at the top of the mattresses, and per- 

^^ianent piles were driven ten feet apart and fifteen feet east 

^i the first row. The dyke was then built up on the west 

^ of these piles to the surface of the water, with mat- 

tfesses laid horizontally. This plan gave a foundation fifty 

feet wide ; the second course was forty feet wide, the third 
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thirty-five feet, the fourth, thirty feet, and the fifth, twenty- 
eight feet This extension was finished Febmary 22d, 1877. 
A protecting mattress apron thirty-eight feet wide, was hdd 
on the east side of the foundation mattresses, upon which was 
laid a second course, twenty-five feet wide. The rise of the 
river about the last of January came very suddenly, rising 
on the Carrollton guage in nine days, from to 7.5. The 
wave on reaching the head of the passes, found the entrance 
of the South Pass obstructed. A very strong current was 
deflected from " New Cluster " against the Lighthouse Dyke, 
striking it with the greatest force about two hundred feet 
above the dam. The surfoce of the water in the pass was 
lowered by the obstructed entrance, producing a head of 
water of two or three inches on the Southwest Pass side of 
the dyke. At the point where the tilted mattresses of the 
dyke joined the horizontal mattresses of the permanent 
work, the current broke through, washing out the piles and 
throwing down the tilted mattresses. The strong current, 
twenty feet deep, that rushed through this opening into 
South Pass, was at right angles with the current entering the 
pass from "New Cluster." The meeting of these two cur- 
rents produced whirls and vertical eddies, which made an 
excavation in the channel, in which there was a depth of 
water of about forty feet, still further undermining the mat- 
tresses. The effect of this extraordinary disturbance extended 
below the dam, washing out the guide piles over the whole 
distance of four hundred feet. The break through the dyke 
was filled up with considerable difficulty, by five or six 
courses of mattresses laid horizontally. Protecting mat- 
tresses were laid in the channel, extending eighty feet from 
the dyke. The whole space between the dam and the per- 
manent dyke was built to the surface with horizontal mat- 
tresses, and afterward raised about three feet above average 
flood tide, with loose willows and stone. The interior angle 
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letween the dam and the dyke was reinforced bj mattress 

k cross-section of this work is shown on Plate 12, facing 
page 134 

ISLAND DAM, 

This dam was intended to take the place of Cross Dyke, 
and of a board dam, which had subsequently been con- 
structed below it, but had been quickly washed away. The 
new work was a permanent structure, and crossed the east- 
ern channel about one hundred and fifty feet below Station 
'* O'Brien," and connected the island with the east bank of 
the pass. The average depth of water in which the dam was 
built was twelve feet ; but near each shore it was eighteen 
feet The foundation on which the dam rested was the soft 
material which had been deposited by the river during the 
previous year, and later by the dipper dredges which used 
this place for a dumping ground. 

The dam was six hundred feet long. The first course of 

mattresses was laid January 25, 1877, and the dimensions 

were one hundred feet by forty-five feet by three feet. The 

npper edge of this and the succeeding courses was supplied 

with inch boards, placed immediately behind the first row of 

pins, to prevent leakage through the willows. In placing the 

mattresses they were taken around the foot of the island and 

forced against the current by the tug and the pile-driver up 

to the lower side of the piling. 

The second and third tiers of mattresses were thirty feet 
wide, the fourth twenty-five feet, and they were all three feet 
thick. These courses raised the dam to the surface of the 
water, except near the banks, where it was raised by mat- 
tresses that were made to fit the irregularities of the surface. 
A protecting apron of mattresses was placed above the dam 
to stop a scour that had commenced under ii A row of piles 



136 THE MISSISSIPPI JETTIES. 

was driven through the dam close to the lower edge of the 
upper course of mattresses, and a waling strake was bolted 
to both rows of piles. After the dam had settled below the 
surface of the water, a continuous mattress was built in place 
on the waling strakes by means of skids placed across them. 
The skids were drawn out bj the tug and the mattress 
dropped to its place. Two courses of mattresses, each two 
and one-half feet thick, were built in this way, and the dam 
was then raised about two feet above the surface of the water 
by loose willows and stone. A cross-section of this dam is 
shown on Plate 13. 

ISLAND DYKE. 

(Between Dam No. L and the Island.) 

About the first of February, 1877, foundation mattresses 
one hundred feet by thirty feet by two feet, boarded on the 
eastern edge, were laid from the island to a point four hun- 
dred feet below Dam No. L, where they connected with the 
mattresses laid the previous year. The total distance from 
Dam No. L to the island was one thousand six hundred and 
forty feet. The average depth of water was about twelve 
feet 

DKEDGING. 

To insure immediate results from the works constructed, it 
was decided to dredge a channel entirely through the shoal, 
about midway between the dykes. A contract was made with S. 
N. Kimball, of Mobile, to excavate forty thousand cubic yards. 
He commenced work September 16th, 1876, with a dipper 
dredge. On November 16th, two other dredges that had 
been chartered from the city of New Orleans commenced 
work. A narrow channel about eighteen feet deep was 
dredged through the shoaL These three dredges continued 
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tio work with intermissions, until February 3d, 1877. The 
ilotal number of yards removed was about fifty thousand. 

Several lines of soundinga taken on February 3d, showed a 
least depth through the shoal of twenty-two feet, a maximum 
depth of thirty-two feet, and a twenty feet channel one hun- 
dred and ten feet wide. For several days previous the cur- 
rent had been so strong that it was almost impossible for the 
Uichors to hold the dredges. The whole shoal seemed to be 
loving. 

RESULTS OF THE TVOEKS. 

The changes in the eastern clmnnel caused by the East 

ykfl have beeu described. - 

The effects of the works subsequently coiiBtrueted were as 
ollows : The surface of the water waa raised aliove "New 
Jluster," and lowered in tlie pass below ' the works. While 
he slope of the river above tlie works was only 0.024 foot 
lile, and that of the pass below the island but 0.088 foot 
ler mile, the slope from "New Cluster " to the foot of the 
sAand was 0.305 foot, more thau six inches per mile. This 

traordinary slope through the inlet channel produced a 
irong current, quickly affecting the shoaL 

General Comstock, in his report of March IGth, 1877, page 
^ speaks as follows of the effects of this rise : " Tlie rapid rise 
iroduccd a marked scour ia the channel between the two T- 
eads, and on February Stli, when the reading at the Carroll- 
}n gnage was 7-60 feet, tlie minimum width of the twenty- 
)et channel into the South Pass was about one hundred and 
S\enty feet, while twentj'-two feet of water could be carried 
irough. On March 7th, the twenty-two feet curve had a 
tast width of about two hundred feet, and the soundings, 
luch are not very close, indicate that 23.9 feet of water 
ya\A bo carried into the South Pass fi'om the MisBissippi 
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The channel developed very rapidly. On the 13th of April 
31.2 feet could be carried from " New Cluster " through the 
shoal, and the channel above '' New Cluster " had improved, 
so that 244 could be carried from the river into the pass, 
and the twenty-four feet channel was about two hundred and 
fifty feet wide. A calculation from a survey made June Gth, 
1877, showed that four hundred and fourteen thousand four 
hundred cubic yards had been scoured out of the shoal at 
the head of the pass. 

The general effect of our works upon the head of the 
passes may be seen from a survey made on February 26th, 
1877, from which cross-sections of the three passes were 
plotted. In South Pass, on a line drawn from near the end 
of Dam No. XL to East Dkye, at a point four hundred and 
fifty feet below Dam No. L, there had been a deepening in 
the western channel of sixteen feet since May, 1875, and a 
shoaling over the eastern channel of ten feet. On a line ex- 
tending east of East Dyke across Pass h, Loutre it had 
shoaled fifteen feet for a distance of two hundred and fifty 
feet, then deepened fifteen feet, with an average deepening of 
six feet entirely across the eastern portion of that pass. 

In Southwest Pass the average deepening was about two 
feci 

The location, description and results of the works con- 
structed at the head of the passes during the first two years 
are thus fully given to exhibit the method of solving the 
most difficult problem connected with the enterprise. The 
works described, no doubt injuriously affected the channel 
development at the mouth of the pass, and delayed its accom- 
plishment many months by temporarily reducing the flow 
into South Pass. 

GRAND BATOU. 

Some of the effects of the works at Grand Bayou have been 
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•Haded to incidentally in the discussion of the head of the 
pass question. 

The head of this bayou is five and one-quarter miles 
above the South Pass lighthouse. It had all the character- 
istics of a pass — a shoal at its head over which there was 
twenty feet of water, a channel about thirty feet deep and 
five miles in length, and a bar at its mouth with about three 
feet of water over it. The width of this bayou was al'out 
two hundred and seventy-five feet, and the area of its section 
iBbont five thousand square feet. This bayou diacbarged 
twenty-three per cent of the total volume of South Pass. In 
December, 1875, work was commenced on a dam at the bead 
I the bayou. A line of piles was driven across it and four 
>imdation mattresses were placed above them. This loca- 
,on was selected on account of lesser depths, but involved a 
iagonal current which interfered with the work so much that 
new location was selected for it, three thousand seven hun- 
3red feet below the head of the bayou, where the width be- 
tween the banks was two hundred and sixty feet and the 
sntral depth thirty-one feet, and where the dam could be 
built at right angles with the current 

Work at this location was commenced on the IGth of 
Varch, 1876, Two substantial anchorages were built two 
hundred feet above the lower lina of the dam, dividing the 
bayon into three nearly equal spaces. The mattresses in the 
'foundation course were one hundred feet long, three feet 
thick, and of various widths, and were placed lengthwise 
with the current. Three tiers of mattresses were laid at this 
time. In June a line of piling was driven through the dam 
asd tilted mattresses were placed against it, but the pressure 
'te so great (the head of water being about sixteen inches) 
.1 it broke down the piling, and both piles and mattresses 
swept away. Piles were again driven across the bayou 
mgh the dam in two rows, twelve feet apart, which were 
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braced to each other with two-inch plank and piles, the 
butts of which rested on the horizontal mattresses. Tilted 
mattresses, twentv-six feet in width and two feet thick, were 
placed in position against the upper row. Three courses of 
mattresses each twenty-five feet in width were laid horizon- 
tally immediately above the tilted mattresses ; then a second 
course of tilted mattresses was placed against the first 
course, and the dam was built out upon each bank about fifty 
feet with willows and stone. 

The work soon after showing a tendency to give away, a 
third row of piles was driven twelve feet above the second, 
and braced to it with plank. Two mattresses, each two hun- 
dred feet long, were tilted against this row, and the space be- 
tween them and the shore was filled with willows and stone. 
These mattresses gradually dropped below the surface of 
the water, so that in January, 1877, the water over them was 
seven feet deep. 

Examinations made on September 24th, showed a depth of 
eighteen feet over the mattresses. In December, 1877, the 
dam was again built to the surface of the water by placing 
eight tiers of mattresses above the upper row of piles, the 
foundation course being fifty-three feet wide and the top 
course fifteen feei Previous to placing these mattresses, the 
greatest depth of water was twenty-three feet In April, 
1878, the dam, having settled again, so that there was a depth 
of five feet of water over it in the deepest place, was again 
built up above the surface of the water with loose willows 
and stone. 

This work was twenty-five feet wide and five feet thick. 
The total number of mattresses in the dam was seventy-four ; 
the total amount of willows three thousand eight hundred 
and eighty-eight cords ; of stone, one thousand two hundred 
and fifty-eight cubic yards. During the construction of the 
dam the overfall caused a deep excavation below it, the depth 
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Hof water about fifty feet below the dam being fiftj-eeven 



The acciilents, losses aod delays in the constmctioa of this 

KVork were dae entirely to the absolute necessity for economy 

at the time the dam was constructed. A structure with a 

foundation two hundred feet wide instead of one hundred 

feet, with the entire work built of mattresses placed hori- 

tontally, would have been capable of resisting successfully 

Qie force that so severely tried it. The effect of the dam 

upon the bayou above it was to shoal it quite rapidly. lu 

[arch, 1878, the maximum depth between the dam and the 

was 11.5 feet, where originally there was thirty-one 

In the spring of 187Q there was so little depth that a 

team launch drawii^ four feet could not enter the bayou. 

%e indications are, that in a- short time the deposit will 

tch the surface of the water ; that the marsh grasses and 

>eds will cover the place where formerly there was a depth 

I water of over thirty feet, and that nothing will mark the 

Matiou of the bayou except tlie scattered clumps of willows 

lat grow along its former banks. 

A Bection of this dam is shown on Plate 14 



CHAPTER Xn. 

DEVELOPMENT OP JETTY CHANNEL — TWENTY PEET CHANNEL OB- 
TAINED — EFFECTS OF WING DAMS. 

The processes of construction described in detail in the 
preceding chapters, embrace nearly all the methods employed 
at the jetties and the head of the passes, except the works of 
consolidation. 

The description of the works at the jetties and the history 
of the development of the chajinel were, at the close of Chap- 
ter VIIL brought down to June, 1876^ 

The channel continued to develop rapidly through the 
summer and early fall. A careful and detailed survey made 
on October 5th, showed a channel twenty feet deep, with a 
least width of two hundred feet, between the pass and the 
gulf. This survey was made by Mr. Eads's engineers. The 
government inspecting officer was not present, and no report 
announcing the obtaining of the channel was made to the 
Secretary of War. 

It was the opinion of Gen. Comstock that it was neces- 
sary to obtain a channel through the shoal at the head of the 
pass twenty feet deep and two hundred feet wide before Mr. 
Eads could claim his first payment from the Govemmeni 
As the latter held to the contrary opinion, and appealed from 
the decision of Gen. Comstock, the President appointed a 
commission to decide the question and report to the Secre- 
tary of War. The members of this commission were Gens. J. 

G. Barnard, H. G. Wright and B. S. Alexander. 
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In the letter given them by Secretary Cameron they -were 
I instructed to give their opinion on the following qnestious : 

First — " Is the shoal at the head of the South Pass a part 
Kef that pass, or of the main Mississippi Biver ? and 

SiX07id — " If Mr. Eads obtains a channel twenty feet in 
■depth in the South Pass, exclusive of this shoal, is lie entitled 
Pmder the law to his first payment of half a million dol- 
lars?" 

They were also asked to give their opinion upon the depth 
and \^-idth of channel necessary to be secured through this 
ihoal ; to interpret the words " average flood tide " used in 
libe act, as applied to the head of the pass ; decide whether, 
1 regard to permanency, the jetties were constructed accord- 
5 to the spirit of the act, and to present any general sug- 
jpestions which they might consider necessary. 

The commission arrived at Port Eads November 12th, 
\B7G, and after making a careful examination made their re- 
■ port on the 19th. 

They state in answer to the first question, "That this 
shoal is not exclusively a part of the South Pass, for it ex- 
tends entirely across the river from shore to shore. It is 
therefore a shoal common to all three of the passes, but the 
channel (or channels) through this shoal, by which access has 
been had, or ia to be hai.1 in future, from the river above into 
the South Pass, is a part of that pass." 

They answer the second paragraph of this question in 
the affirmative, sine* the obligation of the United States 
Govemmeut to pay half a million dollars applies exclusively 
to the "wide and deep channel, between the South Pass of 
the Mississippi River and the Gulf of Mexico," since, in 
their opinion, the payments are not affected by the channel 
at the head of the pass, unless it should be delayed so long 
B to incur the forfeiture of the concession as stated in the 
They consider a channel twenty-six feet deep and two 
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hundred feet wide as sufficient for a permanent channel 
through the shoal at the head of the pass. The plane of 
" average flood tide" should refer to the low water stage of 
the river, since it is necessary that the full depth should be 
maintained through all seasons of the year. In regard to the 
stability and permanency of the jetties, they consider that in 
general plan they correspond substantially with that designed 
by the Board of 1875, and that Mr. Eads has departed from 
its detailed plans only as experience has shown to be neces- 
sary, and although a small amount of stone has been used 
thus far, the jetties, they say, " except at their sea ends in 
deep water, where some damage has been done, have resisted 
without material injury the floods, storms and waves, and 
there has been more than a year's exposure, with its winter 
and autumnal storms for some portions of the existing 
work." That while the jetties do not exhibit the " substan- 
tial and permanent work" ultimately contemplated by the 
law, they have been designed and constructed thus far ac- 
cording to its spirit. They offer the general suggestion that 
the jetties, especially their sea ends, should be loaded more 
heavily with stone and their consolidation hastened. 

And they say further : " We are of the opinion that this 
enlargement of section at the sea ends and consolidation 
throughout by the application of stone should be undertaken 
at once, and a reasonable progress therein be made the con- 
dition of the second and all future payments." To make a 
compliance with this recommendation the condition of future 
payments would have been a direct infraction of the act of 
concession, which left Mr. Eads entirely "untrammeled in 
the location, design and construction " of the works. This 
recommendation caused him to write a letter of remonstrance 
to the President of the Commission, Gen. Barnard, in which 
he stated in effect that he did not believe he would receive a 
single payment on the work unaccompanied with some humil- 
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ion on his part or unjust condition. (For the detailed 

ktements of the Board see Appendix 10.) 

This report, with an extended discussion of the first two 
questione by Gen. Barnard in behalf of the Board, was re- 
ferred to Attorney-General Taft for hia legal opinion. His 
conclusions were as follows : 

" L That Mr. Eads and his associates are bound by the ex- 
press terms of the said condition, on pain of forfeiture of 
their privileges, etc., to secure a navigable depth of twenty, 
twenty-two, twenty- four and twenty-six feet, within the 

iriods prescribed, through the channel over the shoal at 
head of the pass, and likewise over th"* bar at its mouth ; 
tliat by necessary implication, they are also bound to secure 
a navigable width of the required depth in each instance 
through the channel at each of those points; and that the 
provisions in said condition, as to the depth and width, are 
the only ones of the bind which apply to said shoal. 

"2. That the provisions in other parts of the statute requir- 
ing specific depths and widths, varying from twenty feet in 
depth by two hundred feet in width, to thirty feet in depth 
by three hundred and fifty feet in width, relate solely to the 
work at the mouth of the pass. 

Tliat the payment of the first and other installments is 
itrolled exclusively by the terms of the particular provi- 

ms authorizing such payments ; and that since the speci- 
fied depths and widths mentioned in these provisions have 
reference only to the work at the mouth of the pass, so soon 
B8 the depth and width required for any such payment are 
obtained, it may then be made, provided no forfeiture has 
been incurred under said condition. 

" Accordingly, the answer I make to your question is, that 
the first installment of $oOO,000 can lie made when the chan- 
mouth of the pass is twenty feet deep and two hun- 
vide, although the same depth be not obtained 
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I the shoal at the head of the pass, if no forfeiture 
sliall have axisen bj action of Congress, or without action 
of Congress, aa prorided in the conilition mentioned." 

The deposit of soft mud, which usually occurs in the river- 
bed daring the Iow-wat«r season, slightly reduced the depth 
and vidth of the channel through the jetties, so that there 
were sereral points where it was deficient. This contractaon 
of the' channel occurred before the inspecting officer mads 
his sarrey. The three dipper dredges were brought from 
the head of the pass to enlai^ the chanueL Unfortunately, 
it was neoessary for them to perform considerable woA at 
the sea end of the jetties, where they were almost constantly 
exposed to the waves, which made it dangerous and almost 
impossible to work dredges, that reqnired to be anchored to 
the bottom by npright posts. Accidents, delays, and great 
expense were the results; It was not nutil December 27th, 
that the channel was restored. On account of this delay, 
and the discussion of the legal points at issue, payment was 
not made to Mr. Eads until the middle of February, 1877, 
although he was clearly entitled to it on October 5th, 1876. 
In consequence of this delay, and the want of necessary 
funds, very important woiks at the head of the passes were 
necessarily postponed, and afterward built at a high stage of 
the river, at a greatly increased expense and loss of time. 

During the interest and excitement attendant upon the 
attempts to secure the twenty feet channel, ar event oc- 
curred, which cast a gloom over the whole work. This was 
the sudden death, by heart disease, of Mr. Bayley, Resident 
Engineer, on December 14th, 1876, at the ^e of fifty-five 
years. His active and useful life deserves a more extended 
sketch than is appropriate here. As a civil engineer, en- 
gaged m the location and construction of levees and railroads ; 
*i legislator and a member of the New Orleans Board 
"> writer on subjects of interest and benefit to 
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his fellow-citizens; in all these capacities he exhibited a 
great interest, sound judgment, and a devotion to the best 
interests of his fellow-men. His long experience and ex- 
haustiTe studies in the hydraulics of the Mississippi Biver, 
brought to the question of deepening the mouth of the river 
a most valuable assistance. During the inception of the 
jetty enterprise, his able articles in the public press and his 
letters to members of Congress, ably written, with strong 
arguments and facts clearly put, had great influence in the 
selection of the jetty plan for the improvement 

When the construction of the jetties comn^enced, his coun- 
sel both in regard to general methods and the details of the 
work were invaluable. He was most intensely interested in 
the success of the jetties, on which he had publicly staked 
Ills reputation as an engineer. Mr. Eads cherished for him 
a most affectionate regard, and the highest respect as an en- 
gineer, and he spoke the sentiments of all Mr. Bayley's a^s- 
sociates on the works, when, on being presented with the 
certificate of the United States Inspecting Officer, stating 
that a channel twenty feet deep and two hundred feet wide 
existed, he said, " My only regret is that Mr. Bayley could 
Dot have lived to share in our glorious success." 

Soon after the death of Mr. Bayley, Mr. Corthell was pro- 
moted to the position of Eesident Engineer, and Mr. Schmidt 
to that of Chief Assistant Engineer. 

In the following year the construction work at the jetties 
consisted mainly in raising them by mattress and willow 
work ; by consolidating them, especially near the sea ends 
with large quantities of stone, and by the construction of 
whig dams for confining the current. The mattress work 
over the whole line of jetties had become considerably com- 
pressed by its own weight and that of the sediment lodged 
in it, and the rock placed upon it. In many places the sub- 
sidence had become so great that the depth of water flowing 



148 THE MISSISSIPPI JETTIES. 

over the jetty was from two to three feet The mattresses 
were generally^ however, so near the surface of the water 
that it was impossible to float another tier over them. Yari- 
ons plans were resorted to for raising the jetties above the 
surface of the water. 

First — ^By building mattresses npon the ways on shore, 
towing them to their location, and then at high tide, bj 
means of a steam pile-driver, raising one side of the mattress 
and forcing it to its place against the guide piling. 

Second. — ^By building mattresses on ways, constructed on 
a decked barge. These ways, about one hundred and fifty 
feet in length, were built of round pine piles spaced six feet 
apart on the deck of the bai^, and at right angles with the 
edge on which they rested, and which they overhung about 
twenty-five feet, and to which each pile was hinged. The 
butts of the piles were firmly fastened together. The mat- 
tress, often one hundred and fifty feet in length, twenty-five 
feet in width, and two feet thick, was built on these ways. 
The barge was then towed to the place required ; a latch that 
secured the butts of the piles to the deck of the barge was 
"let go;" the overhanging ends dropped suddenly on the 
jetty, and the mattress was thus launched to its place. The 
barge was then pulled away by the tug, the piles drawing out 
from under the mattress. The butts were latched down again 
and the barge was towed to Port Eads for another mattress. 

Third. — By building mattress work in place on the jetties. 
This was done by first cutting hickory pins in lengths to suit 
the irregularities of the top of the jetty, and inserting them into 
the cross-binders of the old mattresses. The willows were 
then placed between the pins in the same manner as when 
built on the ways. Several thousand lineal feet of the jettdes 
were raised in this maimer, and well loaded with rubble 
stone. 

Fourth. — By building mattresses on skids laid across wat 
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u^ timberSy which were fastened to the river and sea rows of 
piles. This kind of construction was adopted for raising the 
end of the east jetty, which had settled from five to nine feet 
below the sarface of the water. When two or three hiiudred 
lineal feet of mattress work had been constructed on these 
skidsy the latter were pulled out by the tug ; the mattress 
dropped into the water, on which, while floating, were built 
other courses, until the weight was sufficient to groimd the 
mass upon the submerged jetty. It was then securely held 
in place by large quantities of stone. 

The wing dams that had been previously constructed on 
both jetties at Stations 100, 112 and 118 were raised to the 
giirface of the water by mattresses laid horizontally. A spe- 
cial construction was adopted for those at Station 118, by 
which a broad base and a slope seaward were obtoineiL 

In all places exposed to the violence of the waves, where 
the top tier of mattress work was liable to be thrown off from 
the jetty during storms, the mattresses were generally firmly 
secured in place by a row of piles, driven close against them 
on the river side, and often by a new row of piles on the sea 
side, wherever a pile-driver scow could be floated. Near the 
ends of both jetties the mattress work was still more firmly 
secured by heavy timbers placed across the jetties and bolted 
to the piling. 

Many new wing dams were constructed, the space between 
the river ends of two opposite wing dams being generally 
about six hundred and fifty feet, though at some points less 
tiian six hundred feet On the 24th of July, 1877, twenty- 
nine wing dams in all had been built. Some extraordinary 
effiacts on the channel were produced by these structures, 
vhiflh we will describe more in detaiL 

On aooount of the wide expanse above the head of the 
west jetfy, the current prrxluced but little effect upon the 
hard eUjej bed. The width between the east jetty and the 
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In orvler to inTesti^fc? the causes of this peculiar phenom- 
enon, float lines were ran on Juae 26th from Station 26 to 
Station 66. The rixer at the time w;is at the flood stage of 
that year, the rea^ling on the CarroUton gauge being about 
eleven feet. 

Slope observations were made at the same time between 
East Point and Station A\ These were made by noting the 
aorfiMe of the water on cringes set at Tarions points on the 
east jetty by oarefol leveling. These readings indicated that 
between East Point and Station 9i> the fall per mile of the 
sorfMe of the water was about four inches, between Station 
^ and Station 37 eighteen inches per mile« while from Sta- 
^ Station 60 the anrface was nearly lereL The re- 
s dhaervations agreed very closely with the slope. 
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The average velociiy of the central thread of the current 
£rom Station 30 to 50 was nearly three hundred feet per 
ZKUnnte ; beyond that point the force of the current was en- 
fcix^ly broken. The floats moved in nearly parallel lines from 
8l;ation 30 to Station 40, from which point they converged 
i^a.j>idly, until at Station 50 the greatest width between two 
floats was not over one hundred and thirty feet, except those 
^Ixat were caught by the strong eddies that existed on either 
^de of the straight current, and were often moved quite rap- 
idly up stream, the eddy giving them a circular direction, 
drawing them into the straight current several hundred feet 
^tbove their point of departure from it. 

These strong eddies and the vortices caused by them were 
plainly seen, and the line of demarkation between them and 
the straight current was very distinct to the eye. 

The effect of these wing dams was in accordance with 
the established principles of the " vena contracta,** the con- 
tracted vein, of Newton, and very clearly illustrates those 
principles on a large scale. It also illustrates the extraor- 
dinary force of an eddy current ; for although the velocity of 
the current in these eddies was not in some instances over 
thirty feet per minute, yet on account of its circular motion 
it widened this great basin rapidly, until encroaching upon 
the west jetty it undermined the .foundation of the mattresses 
and caused a crevasse to break through the solid wall of the 
jetty about one hundred and fifty feet wide, with a central 
depth of thirty feet on the sunken mattresses. This crevasse 
being caused by an eddy current, and not by a head of water, 
extended but a short distance beyond the jetty and was 
easily closed by mattress work. Using the elements as we 
found them, namely the mean velocity, volume, and the width 
of the straight current, we find by calculation, that a depth 
of nineiy-five feet should have existed, and this was the maxi- 
mum depth observed. The river floods subsided in August. 
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and daring the fall a deposit took place in the deepest part 
of the basin, decreasing the depth to about seyentj-fiye feet 
This deposit, however, was very soft, the sounding lead sink- 
ing into it several feci 

Daring the flood season of 1878 the material deposited in 
the basin was quickly removed ; the eddies on either side be- 
came stronger even than they were during the previous 
year; the straight current was brought into still narrower 
limits, and a depth of one hundred and fourteen feet was 
reached. The effect of this great disturbance upon the chan- 
nel was very injurious, heavy deposits of sand being made at 
various points from Station 80 to the crest of the bar. The 
object for which the wing dams were built having been ob- 
tained, namely, the deepening of the channel opposite them, 
they were removed back to the line of the west jetty — ^thus 
increasing the width of the channel one hundred and fifty 
feet above Station 40, and remedying the eviL 

This basin gave an opportunity to investigate the question 
of the stratification of the material comprising tliis portion 
of the bar. An instrument was made, weighing about eighty- 
five pounds, which had a sharp steel point for penetrating 
the material at the bottom, when dropped from the launch. 
This point was fitted into a two and one-half inch gas pipe, 
about eight inches long. In the side of the point was an 
opening about two inches square with a projecting lip on the 
lower edge to catch the material when the sounder was 
drawn up. This short piece of gas pipe was screwed into 
another piece about two feet long, so that when the cavity 
was filled the point could be unscrewed from the longer piece 
and the material removed. A mass of lead was run about the 
gas^pipe to give it weight sufficient to strike the bottom 
wi*T^ ^.^at force. To hold the point downward while falling, 

' post about two and one-half feet long was fitted 
pipe and secured to it firmly by side straps of 
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I Iron. A ring with a lialf-inch rope attached waa fastened in 
I'ihe end of the poat and the machine waa dropped from the 
■ side of the launch, the rope rmming through a sheave, set in 
1» poat about five feet above the rail. The material brought 
■irom the different localities and depths was di-ied, then 
Munded up, if clay, and sprinkled on gummed paper. A sur- 
rey was made at the time of making these observations. The 
lehart of this survey when compared with previous cliarta 
pve the data for making a sketch showing the line of de- 
'^barkation between original mateiial and that on any areaa 
over which shoaling may have taken place since the jetties 
were commenced, and on which new deposits must have been 
On the sketch the points from which the specimens 
ffere taken were located and noted according to wliether the 
Laterial was clay, sand, mud, half clay, or half sand. On 
ills chart a characteristic curve was drawn at twenty-six feet 
tepth, as the line between clay and sand seemed to be ap- 
proximately near this level. A i-ecord which was kept of the 
depth at which each kind of material was met bj* a dipper 
_ dredge working at Station 22, shows that the line between 
^baod and clay at that locality is at about twenty-eight feet 
VAepth. 

The size of the sand particles, as ascertained by the sedi- 
ment observations of Captain Brown, United States Engi- 
neers, varies from one-one thousandth of nn inch to one-fif- 
tieth of an inch in ita largest daimeter, the latter size being 
very rare. It is really a fine mineral silt with a small admix- 
ture of alumina. 
The pockets of clay, so called, are no doubt very similar 
_ to the material found in the " mud-lumps," which, according 
I a careful analysis made by Captain Brown, is composed 
[ the following ingredients : 
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Silica 68.00 parts. 

Alumina. . .-. 29.67 

Lime and its Salts 5.34 

Magnesia 3.50 

Iron and its Salts 2.46 

Common Salt 1.00 



Total 99.97 

The hardness and supporting power of the material from 
the surface to twenty feet depth, is seen from the record of 
the piles driven on the line of the jetties. 

The average residts are as follows : 

Weight of hammer 3000 pounds. 

Its average fall 19^ £eei 

Average number of blows 80 

Average depth driven 19^ feet 

Average distance driven at last blow | of an incL 

This is the record of the piles driven along the whole 
length of the west jetty ; and the record of those driven on 
the east jetty show nearly the same character of material 



CHAPTER TTTT. 

FINANCUL EXBAKRASBXENTS — DESCRIPTION OF THE DBEDGE-BOAT ~ 
a. W. B. BAYLEI — TWEKTV-TWO FEET CHASSEL SECCKED — KE- 
POBT OF COMSOSaiOS — CONGBESSIONAL ACTION. 

The financial embarrassments with which the work was 

hampered during the spring and Bummer of 1877, not only 

, rendered its further prosecution difficult, but its completion 

doubtful, in the minds of tlie majority of those interested in 

[ it. The amount of construction work done and its great 

I cost was far beyond what tlie concurrent channel results 

indicated. The five huudred thousand dollars received from 

the government in February had all gone to pay pressing 

indebtedness, and to meet obligations and claims that could 

' no longer be put off. It was necessary again and again, 

I month after mouth, to renew notes and extend the time of 

I payment for bills of material. Ailments, and ap]>eals even, 

I were often necessary to obtain the renewal of favors already 

I granted so many times. 

The fickle channel at the sea end of the jetties made tliese 
rflnancial labors etill more arduous, and their result more and 
I more uncertain. It was a very discouraging period in the 
I Itistory of the enterprise. The most strenuous exertions 
\ hmA been put forth by Messrs. Eads and Andrews to raise 
btiie necessary means to meet the pay rolls and iucideutal 
Loxpenaes, but now every available source was exhausted ; the 
■.pay rolls were two months overdue, while the construction of 
y exteoaive and expensive work, at the head of the passes 
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especiaUr, was imperatively neoessarj not only to obtain the 
required channel into the pass, but more important still, to 
restore to it the Tolume necessary for the more rapid de- 
velopment of the jetty channel 

The financial depression at last became so great, that 
Messrs. Eads and Andrews, who had gone north for the pur- 
pose of making the necessary arrangements for money to 
carry on the work, telegraphed Mr. Corthell, the Besident 
Engineer, on August 7th, as foUows : ** Discharge the whole 
force except those necessary to protect property, unless 
they are willing to work for certificates, payable on receipt 
of the twenty-two feet payment" All the employees were 
immediately summoned to appear at the office ; the situation 
was briefly explained to them, and without any attempt at 
persuasion, those who were willing to remain on the condi- 
tions named were asked to come forward and sign an agree- 
ment to that effect It was a gratifying proof of confidence 
in the work on the part of these men, that only two out of 
the seventy-six refused to accept the terms. The fairness 
with which they had been treated; the promptness with 
which, until now, they had received their monthly pay ; the 
evidence of final success, which they saw in the steadily 
improving channel, and in the constant sight that daily met 
their eyes in the rush and whirl of the swift waters, as they 
cut their way through the sand and clay to the deep waters 
of the gulf, and more than all, the interest in and devotion to 
the work on which they had been so long engaged ; all these 
reasons made them nearly unanimous in their resolve to 
remain. 

The scene that was witnessed at Port Eads on that sultry 
afternoon in August, was extremely interesting and exciting. 
Little did the great valley realize that its vast commercial 
interests were being advanced by a few laboring men at the 
mouth of the Mississippi Biver, to whom great credit should 
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be giTen for the devotion to duty and faith in the ultimate 
saccess of the jetties exhibited by them in the calm and 
determined spirit -vrith which tliey came up and signed that 
compact. 

Although tlie jetties were generally raised to the height of 
average flood tide, they were by no means impervious to the 
flow of water. Through the openings of the mattresses the 
head of water forced a strong current Float observations 
showed that at least thirty per cent, of the volume passing 
" East Point " was lost through and over the mattress work 
before reaching the sea end of the jetties. It was evident 
that, t<> secure the full benefit of the confined current, the 
interstices of the mattresses must be closed by the consolida- 
tion of the works, but more especially by inducing the river 
to deposit or bank up its sediment along the slope of the jet- 
ties. The latter result was slowly, but very effectually ob- 
tained by the wing dams. They did not stop the entire flow 
of the current; they simply checked it, turning the larger part 
into the jetty channel and passing the remainder with the 
Mediment in suspension through tJie meshes of the tilted 
mattresses with a feeble current, which, unable to hold up 
'tile suspended matters, dropped them behind the dams and 
-along the jetties. This process, carried on continually 
through the period of high river, slowly built a batture or 
•iMnk against the river side of the jetties, rising higher and 
higher, until in many places the surface of the water was 
leached. 

The same effect was seen on the sea side of the jetties as 
r seaward as Station 80 on the east jetty and Station 95 on 
the west jetty. Each season showed new deposits of this 
ildnd, and every cnbio foot of material tlius deposited against 
the jetties hel|>ed to hold back in the channel, for its devel- 
opment, the waters that otherwise would have escaj>ed and 
tteoome useless. 
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By the 80th of July, while no increase of deplli «m uf^ 
on the outer bar, the channel had improved ao madi di^ 
tweniy-two feet in depth by two hnndred feet in wid& cool^ 
be carried from '^ East Point " to Station 106, or imieij 
oeni of the whole distance through the bar. The 
of the tweniy-one feet channel was two himdred and fifieesa 
feet, and only four thousand cubic yards of material lemainad 
in the way of a channel twenty-two feet by two hundred fee^ 
Hoping to remove this obstruction by the ordinaiy 
Kimball's dipper dredge, on September 2Sd, was fitted up i 
set at work at the sea end of the jetties (where neariy aD tho 
work was to be done) with good prospects of suooess at fiis^ 
but, stormy weather intervening, the sea became too ron^b 
for a dredge of this kind, and after several weeks of uniiiil* 
ing efforts to work against the elements, the attempt vaa 
abandoned. 

To meet such an emergency as this, and to provide for the 
future maintenance of the channel, Mr. Eads constructed a 
dredge lx)at, which in general plan and in most of its details 
was his own invention, and which combined all the requi- 
sites demanded of a dredge compelled to work in deep water» 
in a strontT current and in the sea-wav often found at the epd 
of the jetties. It was evident that for some time to come, ^ 
least until the final development of the channel, two eon»J^' 
tions were at any time liable to arise to require a change *^ 
be made in the channel by artificial means. 

First. — A channel much deeper than required but too n^^ 
row. 

Second. — A channel of greater width than was necessat^ 
but of too little depth. 

In other words the current might recover the full sectiot^ 
jiQQiiiwwl for its wants, but such a section might not conforKJ 

mensions in depth and width demanded bv tho 
trary specifications of a Congressional enact- 
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ment, so tUat;> without some means of increasing slightly the 
depth and width at certain points, although a few yards only 
of material should need to be removed, the payments both 
for obtaining and maintaining the channel might be delayed 
for months as thej had been in this case. There is no doubt 
that on the 20th of September, two days' work by a suitable 
dredge would have secured the twenty-two feet channel. 

The new dredge-boat constructed at Pittsburg, Pa., by D. 
W. C. Carroll & Co,, and named " G. W. H. Binjleij," ar- 
rived at Port Eads November 15, 1877. After some delays 
in making necessary alterations, she commenced work on the 
22d. 

Peculiar contlitions which exist at the mouth of the jetties, 
already alluded to, render the use of a dredge-boat which 
can buffet the waves a necessity — the ordinary dredge-boat 
used in still water would be almost useless for the purpose- 
It was for this reason that the dredge-boats Macaelester and 
Efimyrma were designed. 

These boats hail been for several years in operation in 
Southwest Pass and Pass ^ Loutre. They operate by having 
the propeller arranged to be lowered below the line of the 
keel, where it stirs up the mud and sand, and the current 
from the projjeller is thrown against a sheet iron shield, 
which causes it to rise to the surface of the water, charged 
with the deposit from the bottom. 

The theory upon wliieh they work is based on the assump- 
tion that the current will carry to sea the sediment wliich is 
thrown up into ii The theory upon which Mr. Eads based 
his plans at the mouth of the South Pass is founded on the 
assumption that rivers flowing over deposits of silt, which 
deposits they have made themselves, are continaally charged 
■with a quantity of sediment proportional to the velocity of 
the stream. Hence, if the water be already charged with its 
Bormal quantity of eedimeut, any additional amouut thrown 
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up into the stream will quickly fall to the bottom again, and 
therefore dredges operating on the plan of the Essayons and 
ilacttdester can only deepen a bar of any considerable length 
by repeatedly throwing up near the surface of the stream the 
sediment which the propeller disintegrates at the bottom. 
This principle was well illustrated by the fact that the 
dredge-boats were only operated during the ebb-tide, when 
the current is the strongest, and when it has not had time to 
gather up from the bottom the additional quantity of sedi- 
ment which it is then capable of supporting in suspension. 
It was to be expected, therefore, that the plan of the Bayley 
would be entirely different in principle from that of the gov- 
ernment dredge-boats. 

In the case of the Bar/ley, the water is made the vehicle of 
transporting the deposit from the bottom of the river 
through a large suction pipe and a powerful centrifugal 
pump, into capacious tanks built in the body of the boat, 
which transports the dredged material to back of the wing 
dams or out to the deep water in front of the bar, where it is 
discharged through the bottom of the tanks. 

The principal obstacle which has interfered with the suc- 
cessful pumping of sand or silt from the beds of streams, has 
arisen from the difficulty of proportioning the quantity of 
solid matter to the volume and velocity of the stream which 
is made to transport it. A given volume and velocity of 
water through the suction-pipe is capable of sustaining in 
suspension a definite amount of solid matter. If too great 
an amount of solid matter be admitted into the suction-pipe, 
the stream is unable to transport the excess; the pipe be- 
comes clogged, and the pump ceases to throw either water or 
sand. 

To remedy this difficulty, the end of the suction-pipe 
which rests upon the bottom of the river is curved into the 
form of a flat scraper, four feet in width, which is armed with 
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n steel plate, forming a bit, vhich may be fairly compared to 

Bfte bit ill a carpenter's plane. To prevent tliis bit from mak- 

Kng too deep a cut iu tbe sand, the end of the pipe is sup- 

norted on a horizontal plate, which rests upon the sand in 

bdvance of the bit or scraper. To insure tlie proper quon- 

^»ty of crater in the suction-pipe with the sand, the horizontal 

nlate jnst described forms the bottom of a water chamber, 

into which the water ia admitted from above on both sides 

of the pipe. This water is drawn into the suction-pipe 

through a narrow opening as wide as the scraper. The end 

of the suction-pipe, therefore, is continually scooping in a 

stream of sand four feet wide, and a stream of water of the 

[aame width, immediately above the sand. The cut made in 

be sand is eight or ten inches deep. The water enters about 

ree inches in depth of stream, and the sand, which is pass- 

; in over the top of the scraper, is therefore kept fluid by 

! water. The scraper is designed to be moved at a speed 

of from ten thousand to fifteen thousand feet per hour. 

The centrifugal pump in the Bcylcij is the largest one of 

the kind ever constructed in the United States, and is known 

Bjae the Andrews Cataract Pump. It was built by Mr. Joseph 

Hkdwards, 14 Water Street, Hew York, on the patent of Wm. 

^T). Andrews, and is of the aame character as the two which 

furnished the m^^ficent cataract, which our readers will 

rememl>er to have seen at the Centennial. The one iu the 

lagley is twice the capacity of the two referred to, combined. 
9 fan is six feet in diameter, and three feet wide. This is 
B by an eight-inch steel shaft, actuated by two engines, 
mty inches stroke, and twenty-four inches diameter 
The steam is supplied by four four-flued steel 
hoilera, each twenty-six feet long, and forty-two inches in 
diameter. Tlie pressure allowed upon them by the United 

E'^'^'br inspecting officer was fixed at one hundred and fifty- 
pounds per sqoaie inch. The working pressure is, how- 
>^ 
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ever, limited by . Eads to one hundred and twenty-fivtiai—M 
jioiuuls, to insure additioual safety. All the engines eiimust^ ■« 

their steam into a large surface condenser, in which a twenty ^ 

six inch vacuum is maintained. The boilers are placed for— — "^ 
ward of the tanks, in the hold of the boat 

The suction-pipe is twenty-seven inches in diameter, oft:<i3 
one-quarter inch wrought iron. It is attached to the hull oft:<^^ 
the bout, in a receaa four feet wide, which extends from the^»-* 
stern tweuty-fivo feet forward. It joins the boat immediately^^' J 
above the bottom, and is attached to it by a universal joints -*=; 
of peculiar construction, not being hemispherical. The baUt-*! 
and socket joint for pipe of such size, with the lateral and^E:^ 
vertical movements to which it would be subjected, becamo**"^^ 
so mtwieldy in size aa to neoeasitate the ptesent iiovel d 
which is the subject of one of Mr. Eads's pateuta on the l 
This joint admits of a motion of the pipe of sixty degreea in-x^ 
any direction ; that is, thirty degrees from the line td Uie 
axis when straight, without the area of the pipe in the joints 
being reduced by this deflection. 

The working position of the suction-pipe for twenty-six 
feet of water, is an angle of about thirty-five degrees from 
the horizontaL When the dredgii^ ceases, the end of the 
suction-pipe is raised up above water, and securely hoosed 
under a fan-tail extension of the main deck of the boat, which 
projects some fifteen feet beyond the stern-post The dis- 
charge pipe is thirty inches in diameter. 

The pump stands just forward of the oniversal joint ; the 
center of the shaft is exactly four feet above the boat's bot- 
tom, and the engines which turn the shaft stand about eight 
feet forward of the pump. A few feet forward of these en- 
gines the tanks commence. These are sixty feet long and 
nineteen feet wide, and the tops of them are twelve feet above 
nain deck of the boat, the boat having ten feet depth oJ 
•"1 thirty-two feet beam. 
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The tanks are divided into four compartments, each of 
terminates in a hopper at the bottom, having an open- 
ing four feet in diameter through the bottom of the boat 
rrhese openings are closed by yalves of similar diameter, 
liaving a vertical rise and fall of thirteen inches. Each valve 
is suspended by a single rod in its center, which is attached 
'to a hydraulic jack, six inches in diameter, firmly secured in 
tiie upper portion of the tank on a strong oak timber. The 
jpower of the jack is regulated to twelve and one-half tons, 
^vrhich insures close fitting of the valves. The jacks are ex- 
ceedingly simple in construction, and are all four supplied 
Idj a hydraulic ram, which is a modification of the Cameron 
pump, first designed by Mr. Eads in the construction of the 
8L liouis bridge. The steam piston of the ram is seven 
inches in diameter, while the plungers are but two inches, 
s^nd are simply extensions of the piston-rod, running into a 
strong horizontal pump-chamber, at each end of the steam 
csylinder. By this arrangement, a constant pressure of about 
one thousand pounds to the square inch is always ready to 
used in closing the valves of the tanks. The ram being 
automatic, remains at rest with the steam pressure upon it, 
one of the valves is opened at either one of the hydrau- 
lic jacks, when it immediately supplies the quantity of water 
Heeded in the jack. To facilitate the discharge of the sand 
trom the tanks, a powerful Cameron pump is placed on board, 
the suction-pipe of which is nine inches, and the discharge 
pipe six inches in diameter. This supplies two jets, of one 
and one-quarter inches diameter, near the bottom in each 
hopper. 

It is sometimes desirable to discharge the dredged mate- 
rial from the centrifugal pump, not into the tanks, but on 
either side of and at a distance from the boai For this pur- 
(oie two discharge pipes are provided, one on each side of 
the boat^ which can be swung out from it by means of a der- 
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rick, and throngh which the sediment may be carried and 
discharged from the side of the boat The discharge {Hpe 
of the pump is arranged so as to connect, by a curved joint 
of pipe, with either of these outside discharge pipes, or with 
the central pipe leading into the tank. The boat is built 
entirely of iron, and is considered a very superior job. It is 
about two hundred feet in length over all, and is propelled by 
two horizontal engines, each seven feet stroke, and twenty-one 
inches diameter, turning wrought iron shafts with wrought 
iron wheels, twenty-five feet in diameter. The paddles are 
of wood, eleven feet long, and fourteen inches wide. The boat 
is surrounded by an iron bulwark, about thirty inches high, 
set back five and a half feet from the side of the hulL The 
tanks have an estimated capacity of six hundred and fifty 
tons of dredged material and water. Two overflow gates are 
provided for the tanks, which allow the water to escape when 
they are filled to the overflow level, the sediment settling to 
the bottom. The pump raises one hundred and thirty ions 
of water per minute, twelve feet high. The boat draws about 
five feet, with coal on board ready for work. The engines 
were non-condensing engines at first, and those that drove 
the pump had oscillating cylinders, twenty by twenty inches. 
These were defective, and were exchanged after the first year 
for the present ones, and condensing apparatus was added. 
Since these alterations the boat has given entire satisfaction. 
Her total cost was a little over one hundred and fifty thou- 
sand dollars. 

To avoid turning the boat at the end of each trip, she is 
provided with a rudder at the bow, and one on each of the 
two parts of the hull at the stem, where it is divided, to 
enable the suction-pipe to be housed. The dredging is done 
by moving the boat through the channel, down stream, at 
about two and one-half miles per hour, with the scraper 
down. As soon as the tanks are filled the scraper is rabed. 
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and the boat proceeds with her load to the place choeen for 
damping it. Abont two-thirda of the time is lost in dump- 
and retaming to poBition. The tanks are usually .filled 
from sis to eight minutes, abont oue-half the eoatents 
ig dredged material. In sand, she will easily excavate in 
way three thousand five hundred cubic yards in ten 
and in mnd five thousand cubic yards. If steadily 
pumping and discharging the material overboard, without 
going with her burden to dump it elsewhere, she raises it at 
ihe rate of ten thousand five hundred cubic yards of sand, 
lax fifteen thousand cubic yards of mud, in ten hours. 
' The Btiyhij is especially adapted for her peculiar work, 
and is superior to the powerful dredges used on the Clyde, 
at Glasgow, for a similar purpose, and under somewhat simi- 
lar conditions, and which have been considered the best in 
world. They have an endless belt, on which are a great 
.rnber of buckets or scoops, which, passing through a recess 
in the hull of the boat, dig into the bed of tho river, bring 
up the material, and dischaige it into tanks. Their maxi- 
ntam performance in good material, in ten hours work, is 
lilt twelve hundred cubic yards. 
A Burvey, made on the I5th of December, showed that a 
channel twenty-two feet deep, and more than two hundred 
feet in width, existed from the deeper water in South Pass, 
to the deeper wat«r in the gulf. 
The certificate of Captain Brown was given on the 17th, to 
.ml which, and to decide certain questions for the Sec- 
retary of War, a commission composed of Gens. J. G. Bar- 
nard and H. G. Wright were instructed to proceed to Port 
Bads to make the necessary examinations, and answer the 
loUowiug interrogatories. 

Firxt. — " What depth and width of channel have been 
aeonred through the South Pass of the Mississippi River, 
to deeper water of the Gulf of Mexico?" 
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Second. — " Has such depth and width of channel been ob- 
tained by the action of such jetties and auxiliary works, as 
are contemplated by the terms of the act of Congress afore- 
said ? " 

Third, — " Are the jetties and auxiliary works coxistmcted, 
or in process of construction, permanent, sufficient, and thor- 
oughly substantial, within the meaning of said act of Con- 
gress ? " 

Fourth. — ^' Have the conditions prescribed in said act of 
Congress been fully complied with by said James B. Eads, 
in so far as he has proceeded with the work?" * 

Fifth. — "Is James B. Eads, in your opinion, entitled to 
receive the five hundred thousand dollars, which, by the 
terms of said act, was to be paid him, when, having fully com- 
plied with the conditions prescribed by said act, a channel 
twenty-two feet in depth, and two hxmdred feet in width, shall 
have been obtained by t^e action of said jetties and auxiliary 
works ? " 

In their report, dated Port Eads, January 5th, 1878, made 
after carefully examining the works and directing a survey, 
they confirm the statement of Captain Brown, and further 
state in answer to the first interrogatory, that the twenty-two 
feet channel at the jetties, between the South Pass and the 
Gulf of Mexico, varies from two hundred feet in width to 
more than five hundred feet, and that a practicable channel of 
22.4 feet exists through the whole extent of this portion of 
the pass ; that at the head of the pass a channel two hundred 
and sixty-four feet wide and twenty-two feet deep exists, 
with a practicable channel of twenty-three feet, and that in 
the main body of the pass no material changes have occurred 
since the survey of the United States Coast Survey, in 1875, 
which statement conflicts with that made the previous year 
by Major Howell. In answer to the second interrogatory, 
they discuss the question of dredging as an auxiliary. They 



I 



REPORT OF COMMISSION. 167 

refer to the report of Humphreys and Abbot, and to the re- 
port of the Board of 1874, in both of which dredging is 
tecom mended, as a necessary accessory to jetties. The act 
under which the jetties were conHtructed clearly intends that 
jetties and auxiliary works shall be the effcciiud agents in ob- 
taining the " wide and deep channel," but at the same time 
ftllowa of dredging as a legitimate auxiliary, and they say • 

If we look at the actual facts presented by the proscution 
of this work, we find tliat where two and a half years ago 
there was a bar at the month of the South Pass of over two 
miles in extent, measured from twenty-two feet of water in- 
side to the same depth outside, over about half a mile of which 
there was hut eight feet of water, a ' wide and deep chan> 
Bel' of twenty-two feet depth now exists, and a result inferior 
in physical magnitude but no less in importance at the head 
of the passes has been obtained. And these results are so 
eiclnsively due to the ' jetties and auxiliary works,' that the 
auxiliary aid of ' appliances,' if in such we include dredging 
machines, Js utterly insignificant, consisting mainly indeed in 
a slight widening at two points and widening and deepening 
at a third. By tlie erosion of the current, due entirely to 
the jetties and their fixed auxiliaries, about two and one-half 
millions of cubic yards of bottom material have been re- 
moved, leaving in its place the ' wide and deep channel.' Of 
this amount one million of cubic yards have been removed 
by the same agency since the twenty feet depth on the bar 
was obtained. By the action of the dredge-boats (see Capt. 
^^Brown's recent report to the honorable Secretary of War), 
from Iwclec lo hoeiitij-eiijU (homand viihw yards have nominally 
lieen removed by dredging. But it cannot positively be as- 
tflertod that to the creation of the channel now existing even 
this insignificant amount has Ijeen contributed by dredging. 
We have discussed the point of dredging at much 

tngth, because we conceive it to be the real one involved in 
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the third interrogatory ; and we conclude by answering that, 
according to the construction above given, the depth and 
width of channel has been obtained by the action of such jet- 
ties and auxiliary works as are contemplated by the terms of 
the act of CJongress." 

Upon the question of permanency, embodied in the third 
interrogatory, they refer to the report of the Board of 1876, 
and state that as far as the works have been constructed, they 
are of such a character as to be both substantial and perma- 
nent wlien completed according to the design. They answer 
the fourth and fifth interrogatories in the affirmative, after 
which they submit some general views and recommendations, 
mostly referring to the sea-end of the jetties, which will be 
alluded to in a subsequent chapter. 

During the winter and spring the construction work con- 
sisted mainly in consolidating the jetties with rubble stone, 
in building up the low places with loose willows, and in main- 
taining the wing dams. The progress of the channel devel- 
opment can be traced in the tables in Appendices 6 and 7, 
and by the cross-sections and profile of the bar on Plates Na 
20 and 21. (Facing page 212) 

It became very evident that the maximum depth and width 
of channel prescribed by the act of Congress could not be 
obtained with safety either to the pass or the jetties. The 
specifications were drawn up for the Southwest Pass, and 
were in every way applicable to it, but in regard to the South 
Pass they were in some respects very severe and entirely un- 
necessary. 

On May 7th, 1878, Mr. Eads submitted a statement to the 
Secretary of War relative to the amount of work executed by 
him, and asked that certain modifications be made in the 
conditions imposed by the act The grounds on which this 
request was based were as follows : 

First — The proportion of the entire outlay necessarily ex- 
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pended to secure tlie present deptli had greatly exceeded all 
expectations ; and 

Secotid. — A necessity for relief in the times of the payments 
on account of serious financial difBcultiea under which he 
"Was laboring, anJ without which relief he could not further 
proseoute the work. 

He estimated that he had completed at least eighty per 
cent, of the entire work, and stated that he had received thus 
far only §1,000,000. He asked for a mollification in the man- 
ner of the payments and also in the widths of the channel. 

In hia argument he alluded to the fact that he undertook 
the construction and niaint€nance of the work for ?692,110 
less than the official estimate of the Commission upon whose 
report the act was passeiL He had assumed the whole risk 
of their failure in the face of the predictions of official and 
other experts that they would be unsuccessful, and had taken 
all the risk of their destruction by storms and other causes — 
dangers believed by many to be insurmountable. He had 
not been permitted to improve the pass of his choice, with 
its normal depth of fifteen feet, but bad been given one only 
one-qaarter as large, with but eight feet depth. In spite of 
natural difficulties and unusual financial prostration, he had 
carried the enterprise to a point where its complete success 
was acknowledged even by its opponents. He had changed 
the little pass into a grand channel of commerce sufficient for 
the largest shipping that visits the port of New Orleans. 
He says further: "We ask no increase in the price of the 
work, nor do we ask to l>e relieved of the obligations to create 
a pemianeut channel thirty feet deep through the jetties, and 
that shall be fully as wide as the size of the pass will justify. 
TTc ask no legislation to r:'tTieve forfeited privileges or lapsed 
oancessions, nor the assumption of any risk of outlay for 
doubtful benfits. We ask simply that a reasonable portion 
of moneys actually expended may be repaid to relieve embus 
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raBsmenta resulting from prorisions in the law onasnallj se- 
vere and oppressive, and which cannot now be retained with- 
ont injuriously reacting upon the commercial and industrial 
interests of the country. We have striven to carry through, 
by private means and individual hazard, the largest and most 
important public work ever undertaken by the government ; 
and have forborne, under many discoura^meuts, to ask re- 
lief from the stringent conditions of the law until the official 
reports of the moat eminent pngineers of the government 
have confirmed the public faith in our complete success ; and 
now that sheer necessity compels us to do so, we only come 
after the changing tides of commerce attest the substantial 
benefits already reached, and after the people are aasnred 
that private enterprise and coaiage have promptly s&- 
onred, at moderate cost, ' an open river month,* for tiie His- 
Bissippi, in lien of the more costly and dilatory metiiod 
proposed of a oanal with locks. And with this record we tuak 
no payments on the work that will not leave in the handa of 
the government an ample amount of our oompensatioD to in- 
sure the entire completion of the jetties." (For the full text 
of this letter, see Appendix 12.) This communication of Mr. 
Eads was referred for examination and report to Oens. Bar- 
nard and Wright. They did not agree with him in his state- 
ment that eighty per cent, of the work was completed, but 
they said : " We, as members of the Commission of 1876, 
and as ourselves constituting the Commission of 1877, have 
expressed our opinion that the work ia being constructed ac- 
cording to the spirit of the act" * * » " 'W'e believe, 
moreover, that the work is now so far advanced and its suc- 
cess so far pronounced, that it is for the interest of the gov- 
ernment and the country, not only to have the construction 
carried on, but pushed with the utmost possible vigor to 
such a point at least as shall insure their security and utmost 
efficiency of action in increasing the capacity of the channeL 
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* * * The depths and widths specified as desired by 
the petitioner will fulfill measurably the needs of commerce. 

* * * A draft of twenty-three feet (and it must be borne 
in mind that at the mouths of the Mississippi nearly all the 
depth on the bar can be realized in actual draft) will include 
probably eighty-five per cent, of the sea-going vessels of the 
world ; while over the bar of New York harbor twenty-six 
feet is about the maximum for regular traffic, and twenty* 
eight feet (and a small fraction) the maximum ever carried 
over (the case of a war vessel, the Spanish Numanda, we be- 
Ueve)." See Appendix 12. 

Congress was not willing, without further investigation and 
report by the engineers of the government, to fully comply 
with this request of Mr. Eads, but showed its confidence in 
his integrity and in his ability to complete the work, by vot- 
ing at once an appropriation for him, of one million dollars ; 
(five hundred thousand dollars of which was to be expended 
on the work), and by authorizing the President to appoint 
a Commission to report on the progress and probable cost of 
completion of the works, on the results produced and likely 
to be produced, their permanency, and the advisability of a 
change in the terms of the contract, in regard to the depths, 
widths, and payments. 

During this discussion in Congress, General Humphreys, 
Chief of Engineers, U. S. A., in a letter addressed to Hon. 
E TV. Kobertson, Chairman House Committee on levees and 
improvement of the Mississippi Biver, made another attack 
on the jetties, under the pretext of opposing the passage 
of a bill authorizing the appointment of the Mississippi 
Biver Improvement Commission, of which he claimed Mr. 
Eads was to be made president As he alleges, the reason 
for such an extraordinary course on the part of Congress was 
the success claimed to have been achieved by Mr. Eads at 
the South Pass, he endeavors to prove that the jetties are a 
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fftiluro. H« Atfttefl that the bar bejond the jetties has mi- 
vnnwil, hut not as rtipiilly its he had prailicted, on ncvonnt of 
orovntMOH, ami of the low stage of the river at the flood iar- 
iug tho proviouit three years ; that " the usual flood reading ot 
Iho river «l OtnyJlton in nlxtiv f/lecH fed ,- " that in 1876 its 
hiKhi.>tit iM^iut was only 12.7 feet, and that "the broad, thick 
iilivot t>r t'arlhy niatt«r moving along the bottom of the 
yutMM>» " dtiriiig floovl rirer, wan not present in any consider- 
iible (juantity during those years. — (The foundation of this 
Hruiiiuont i« doatroyrd by wirrectiug hia statement of facts. 
' ituHinU jtlii'W tlio tiiUowing: The average of high water 
makt on tlw 0«noUton gauge for ei^t Tears, from 1873 to 
ISTtt) VM 1S.96 iMt The only trnnaaaa of importance sinoe 
Ikftt ot Oubite g«p, in 1863, vaa Bonnet Oarr6 crevasse, in 
1874, Mid the kTenge of tlie high water marks for the two 
jr*ara pnviwt* was 13.44 leek) 

He statM that the fovorable report of Captain Brown, 
In rv'fereiii'e to tlie aih-anoe seaward of the bar, was made 
Id liotviidHT, 1S7T, immediately after a new and powerful 
ilivdge, designed to work on the newly-grown bar seaward of 
tlie jettii'a, had Ihh^u emjiloyed for a month. After giving an 
htaltkrit,^ aumiuary of the jetties and their restdts, he empha- 
Rixes tlie (iJlowiug statement : " The foifgoing ht^orical aum- 
tmtrjf xu^fiiiitljf /Minvs thttt the tYsiiUs acitiaHy aticiined at the 
StiHtk ^iMW (ti*pnny /Ac nVtra (Kit-aiKwf hy Mr. Eads, and con- 
^/it'iH tkixs& ii/' the eiufiitemiefiitiiHurHt. Snice, any claim that h^ 
«A«iH^J he intrttstni with the et'Htivi of' the Mississippi River, in so 
Jar iM il lYttIs upon thei ifsnlts thus far whiered by him, has no 
proftr (kww," (For the text of this letter, see Appendix 13.) 

This estraonliuary letter of General Humphreys was re- 
viewed by Mr, EtwK in a letter addresse<l to Hon. Mr. Rob- 
ertson. He states that the only bill reported in the House 
-^nividea, that three of the five engineers shall be taken from 
that one of these three shall be president of 
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the Commission. He quotes from reports of Captain Brown 
to show that no such advance of the har has taken place aa is 
stated by Qen. Humphreys, but that, ou the other hantl, in 
the report of August Ist, 1877, in which Gen, Humphreys 
claims to find the proofs of his statement, the following lan- 
guage occora : " Averaging, the twenty feet curve has receded 
"About two hundred feet; the thirty feet cnrve about three 
hundred feet ; the forty feet curve has remained nearly sta- 
tionary on the whole," These curves indicate the form or 
contour of the outer slope of the bar. He also shows, from 
sthe same report, that the entire area, for a distance of a mile 
'4rom the end of the jetties, lying in the track of the river 
cUscharge, has deepened on an average one foot, three and 
seven-tenths inches. The Commission of Engineers ap- 
pointed to decide, among other questions, that of the admissi- 
liility of dredging refers for authority for so doing to the 
opinion of Gen. Humphreys, expressed in the Physics and 
Sjdrsolics of the Mississippi liiver, and they state that the 
amount of dredging done at the jetties is " utterly insiguifi- 
caot" 

Mr. Eads quotes the following paragraph from Gen. Hum- 
phreys' letter: "Yet the facts exhibited by the reports of 
the officers inspecting the South Pass, show that the views 
expressed by many engineer officers, the chief of engineers 
among them, that a new bar would form at the sea end of 
the jetties, and that it would extend into the sea more rapidly 
than the old bar, are correct, even during the changes going 
on under the scouring power of the jetties, aided by dredg- 
ii^ between and seaward of them." By extracts from the 
Kporta of the U, S. inspecting officer and the Commission 
of distinguished engineers, Mr. Eads clearly disproves the 
foregoing statement, aud says : " I have shown conclusively, 
from the official reports on the jetties, that there has been no 
ftdvanoe of the bar ; that it has not been necessary to extend 
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> OP THE TASSEB — WORKS DESCRIBED — FINAL RESCLTa GIVEN, 

1877 TO 1879. 

Is retiiming to the deacription of the works at the head of 
ihe passes, a brief resum^ will be given of the worts con- 
Btructed previous to the spring of 1877, and their attendant 
resnlf'S. 

First. — The constraotion of the East Dyke and its results. 

Second. — The eonatruction of Dam No. I., Island Dam, and 
Lighthouse and Island Dykes, that marked the lines of the 
channel, and 

Third. — The extension of these dykes, and then, in order 
to restore the volume tliverted by these works, the constmc- 
tion of Southwest Pass Sill. 

The remarkable improvement of the channel through the 
Bhoal attested tlje wisdom of the plan adopted. 

As soon as the necessary funds were obtained from the 
government, a sill was also constructed across Pass h. Loutre. 
Later in the work, as the results showed it to be necessary, 
the plan was still further extended by raising the sill across 
Southwest Pass ; by the construction of Upper Dam, about 
two thousand feet above Dam No. L, by the extension of 
Island Dyke up stream to connect with this dam, and down 
■tream to connect with the island, and by rebuilding the ex- 
tension np stream of Lighthouse Dyke. An examination of 
Plate H will show the location of all these works. 

The various works constructed from the spring of 1877 to 
175 
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the completion of the work in July, 1879, will now be given 
in the onler o( their constmction, and the final results will 
be described. 

PASS A LOUTRE SILL. 

The location of this sil! and its alignment were determined 
by float obaeni-ations, with a view of presenting a line at 
right angles to the current The first mattresses were laid 
on March 31, 1877, and were eonnected with the old founda- 
tion mnttresses at the up-stream end of East Dyke. The oon- 
atruction of this work was attended with greater difficulties 
than any other ; for the mattrfsscs were laid at flood river, 
the Carrollton gauge reading 7.5, when the work commenoedt 
and reaching 11.0 before it was finished. 

The process bj which the mattresses were placed was sim- 
ilar to that employed on the Southwest Pass silL For about 
one-third of the distance guide piling was used for the lower 
edge of the mattresses, with a waling strake stirmped to it, 
but it was ascertained later that the mattresses sank much 
more freely by using the side piles only. The size of the 
mattresses was at first 70' by 40' by 2', but the river continu- 
ing to rise, it was found impossible to handle mattresses of 
these dimensions, and the width was reduced to twenty-five 
feet. 

The water was from twenty-eight to thirty feet in depth ; 
the current was at least three miles an hour, and its velocity 
uncertain, on account of the irregular fluctuations of the tide ; 
the piles, on which the whole success of the work depended, 
were unfortunfttely weakened by age ; large masses of drift- 
wood often collected above the guide piling or endangered 
the stability of the anchorages by striking against them ; 
the mattresses were unwieldy masses containing about five 
thousand six hundred cubic feet, with a vertical surface of 
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eighty square feet presented to the current ; the unsupported 
snide piling, and even the anchorages that were stiffened in 
every possible way, swayed back and forth in the strong 
cnxrent ; all these causes made the greatest care and watch- 
fcLLness necessary. Every line and its fastening, the move- 
^x^ents of the tug and stone flat, and the handling of every rock 
^^eded to be carefully watched, for when the mattresses 
in position and being loaded, both lines and anchorages 
very severely^ strained. On one occasion, on account 
^f a defective link in an anchorage chain, a fleet of six mat- 
™^«ses was lost, that had been placed in position and nearly 
^"^ixiken. The chain broke ; the two anchorages which held 
*l^^ mattresses were broken down; the guide piles gave 
; the lines snapped, and the mattresses went down the 



^The last seven mattresses connecting the work with the 
shore, were put in place May 8th. The location of the 
^ill can be seen on Plate H. The estimate of the materi- 
used and the detailed cost of the work appear in Ap- 
15. 

LIGHT-HOUSE DYKE. 

Xn April, 1877, the dam and dyke, both having settled be- 
low the surface of the water, were raised by loose willows 
^nd stone to nearly three feet above datum. The dyke was 
extended up stream three hundred and eighty feet above its 
junction with the sill, or to a point one thousand and twenty 
feet above the dam. The depth of water where this work 
was built was about twenty feet 

The work was commenced by driving a row of guide piles 
about twenty feet apart, curving gently to the eastward. 
Seven tiers of mattresses were laid along the west side of the 
piles, connecting with the old work. The first two courses 

were thirty-three feet wide and the last twenty-one feci One 
12 
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course of mattresses, thirty-three feet wide, was laid on the 
eastern side of the piles, as a protecting apron. The upper 
part of the foundation of this work, not being of sufficient 
width, was undermined by the strong current that flowed 
around it into Southwest Pass. Several vessels ran into 
the dyke, carrying away the guide piling and disturbing the 
mattresses, and an excavation, with thirty-five feet of water 
in it, wd.s made by the current on the west side of the dyke. 
In the winter of 1878 the work was rebuilt, in doing which 
a wide protecting apron was first placed on the Southwest 
Pass side of the dyke, extending from the sill to a point fifty 
feet above the upper end of the work. This apron con- 
formed in its outlines to that of the deep excavation, its 
widest point extending one hundred and sixty feet from the 
guide piling of the dyke. The whole work ^was again raised 
above the surface of the water by loose willows and stone. 
A cross-section of the dyke is shown on Plate 13, facing 
page 136. 

ISLAND DYKK 

The construction of this dyke to " New Cluster," in the 
fall of 1876, caused the remarkable deepening in the chan- 
nel, which has already been spoken of, but it had its disad- 
vantages and dangers. The head of water, caused by it, 
directed the current towards Lighthouse Dyke, endangering 
it, and a large eddy resulted below the head of the dyke, 
producing an extensive shoal, which extended almost to the 
center of the channel. 

To remedy these evils the tilted mattresses of the dyke 
between Dam No. I. and " New Cluster," were torn down in 
April, 1877. This removal widened the water way, dimin- 
ished the velocity of the current, and deposited the sand in 
the deep channel. 

Before the removal of this part of the dyke, the average 
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depth of the channel opposite it was thirty-five feet. In July 
it had shoaled to an average depth of twenty-eight feet. A 
shoal also formed on the west side, extending diagonally into 
the channel, reducing the depth over the area covered by it 
from twenty-three feet to nineteen feet. The depth in the 
channel above "New Cluster " also decreased, and until this 
work was rebuilt, the shoaling was generally progressive, as 
will be Been by the following table : 
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Xo work was done at the head of the passes from May, 
1877, to July, 1878, when preparations were made for com- 
pleting the construction, the uecessaiy fiinds having been 
proii'ided by the legislation of June of that year. 

The inconvenience and exjwnse in towing mattresses from 
the Jump was so great that mnttresa ways were constructed 
tbout one mile above the ho&d of the passes, on the batture. 
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on the west side of the river. The work on them was sns- 
pended during the summer on account of the yellow fever 
epidemic, but was resumed in December of the same year. 

The timbers of the ways were round pine piles about fifty 
feet in length, placed six feet apart, at right angles with the 
current. The slope of the timbers was one foot vertical to 
six feet horizontal The depth of water alongside the ways 
was nine feet. Their length, measured along the river, was 
two hundred and thirty-five feet, so that three mattresses 
seventy feet long could be built at the same time. Above 
and below the ways, and connecting with them were two 
wharves for storing mattress lumber and other material, and 
adjoining these a boarding-house was erected on piles. 

SOUTHWEST PASS SILL- 

On December 5th, 1878, preparatory work was commenced 
for sinking two courses of mattresses on those laid in the 
fall of 1876. A dyke of loose willows and stones was built, 
extending from the shore line to a point about four hundred 
feet from the river bank, where the depth was four feet 
Previous to laying the mattresses, examinations were made 
on, above and below the sill, which showed that the sand and 
mud had filled in among the willows and rock over the western 
half of the work ; over the eastern portion of it the depth 
immediately above it was two or three feet greater than it 
was before the sill was laid, but below it there had been but 
a slight increase in depth. 

The plan of construction consisted in laying two courses of 
mattresses, the first of which was sixty feet long, and from 
thirty-three to thirty-eight feet wide. At the down-stream 
end they were one foot thick ; fifteen feet from the lower end, 
two feet thick, and the same at the upper eni The lower 
line of the first course was forty-five feet above that of the 
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old flilL The lower line of the nest coarse vaa fifteen feet 
further ap stream and the dimeusions of the mattreBses 
were similar to those of the course beneath it. The total 
height o£ the submerged dam or sill was nearly eight feet, 
the old sill acting as a protecting apron against the over-fall 
of the two upper courses. A sudden rise in the river during 
the construction of this work brought with it the same diffi- 
culties and dangers that had been experienced in the con- 
Btruction of the Pass ^ Loutre sill Much of the difficulty 
was, however, overcome by the adoption of a very simple ex- 
pedient for towing and handling the mattresses so as to keep 
the ends where the lines were fastened above the surface of 
the water. The plan consisted in placing two water-tight 
barrels under the upper edge of the mattress, while it waa 
on the ways, so arranged that they could be released from 
their position before the mattress was sunken. It was pos- 
Bible by this simple means to sink mattresses of any ordinary 
size in a current of four miles an hour without difficulty. 

The first mattress was placed on December 9th, and the 
work was finished January Slst, 1879. Tlie first course of 
this new work extended to a point eighteen Ijundred and 
fifty feet from the shore line. The second course seventeen 
hundred and eighty feet, and the third course seven hundred 
and ninety feeL 

ISLAND DYKE. 

From the table on page 179, showing the changes that 
occurred in the channel after the destruction of the dyke 
between Dam No. I, and New Cluster, the necessity for re- 
building this work is apparent. This was done in March and 
April, 1879. The upper terminus of tlie dyke, however, was 
located about forty feet east of "New Cluster," in order that 
its direction might be nearer the axis of the current than was 
that of the former dyke. A broad foundation was first laid. 
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Bixtf-flve feet in width at Dam No. L, and one Lnndi 
at New Clnster. On this was erected a dam of tilte 
treBSds, with board sides, which rested against a 
piles. Four hufldred and fifty feet of this work abov 
No. L was strengthened with several courses of mat 
laid horizontallT. The construction of this dam can 
immediate improvement in the cbanneL 

The down-stream extension of this work, betwee; 
No. L aod the island, sixteen hundred feet in lengl 
raised to the surface by a substantial dyke of willo 
stone. Aik extensive deposit had occurred, since 18' 
the whole line of this part of the work, and the foni 
mattressea that were laid at that time were covere 
mod several feet in depth.ao that the average depth 
water was only two and one-half feet. 

UPPER DAil. 

The eonetniction of Dam No. L, in 1876, and o 
works later, on the east side of the channel, had proc 
very extensive growth up stream, of the shoal lying I 
Pass k Loutre and the inlet channel of South Pass, 
further encourage this formation, and thereby induct 
larger flow into South Pass, Mr, Eads decided to cc 
another dam, at right angles with the current, twel' 
dred feet above New Cluster, one halt of it in the Son 
current, the other half in that of Pass it Loutre. T 
called " Upper Dam," and was constructed between t 
die of April and the 30th of June, 1879. Its length 
teen hundred and seventy-five feet, and the depth o 
previous to construction varied from twelve feet at thf 
to twenty feet at each end of the work, the average 
being sixteen feet 

I part of the work was constructed by lay: 
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ootuse of foundation mattresses, and erecting tilted mat- 
tresses upon them, with tight board sides ; but the ends of 
the dyke were built mostly of mattresses laid horizontally. 
The plan of the construction is shown on Plate H, the 
cross-section on Plate 13, facing page 136. Island Dyke 
(a cross-section of which is also shown on Plate 13) was 
extended to connect with the west end of Upper Dam. 

The qu£uitities of willows and stone used on all the works 
at the head of the passes, will be found in Appendix 16. 

FINAL BESULTS OF THE WOKKS. 

4 

All the works at the head of the passes have now been 
described. The comparative chart, Plate J, exhibits all the 
changes of importance that have resulted from their con- 
struction. 

. A study of the three charts of the head of the passes. 
Plates B, H, and J, which exhibit respectively the original 
depths, the final depths, and their increase and decrease, 
will show more difficult engineering than is often met with. 

The problem, which, in the earlier description of the head 
of the passes, was analyzed, its known quantities stated, and 
its unknown quantities pointed out, has been most success- 
fully solved. 

The comparative chart, Plate J, shows how rapidly depos- 
its have been made, wherever the current has been checked 
by our works; the shaded portions on it showing deposit 
since 1875, and the unshaded portions showing deepening in 
the same period. The figures on the chart show in feet 
and tenths of a foot, the amount of deepening and deposit 
over their respective areas. 

( As at the jetties, so at the head of the passes, the works 
have simply assisted nature in opening channels and in build- 
ing banks. Several of the works are already completely 
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buried in extensive deposits of sediment Beeds, grasses, 
and willows now grow where deep water formerly flowed. 
Plate 15, showing the inlet channel as surveyed by Mr. G 
Donovan, U. S. Assistant Engineer, April 23d, 1880, when 
compared with Plate H, will show a general improvement of 
the channel since July, 1879. The normal volume of the 
pass is nearly restored; for careful gauging of the three 
passes in January, 1880, showed that the percentage of flow 
into South Pass was nearly equal to that found by Marin- 
den, in January, 1875. The power to accomplish all that is 
required to restore the full volume, and more if needed, 
lies in the works. The channel into South Pass is now the 
only one in which the natural forces of the river can effect a 
further enlargement This enlargement is confidently antici- 
pated, and it will be necessary within a short period, to lay 
a sill across the entrance of South Pass, to prevent too great 
development of the improved channel. When this is done, 
the entire volume of the great river will be under perfect and 
easy control. Light and inexpensive additions to the height 
of these submerged sills will produce any desired change in 
the volume discharged by either one of the three passes. 

The materials were combined into convenient forms by 
methods entirely simple, yet novel, and the cheapness with 
which this was done, and the effectiveness of their applica- 
tion was so surprising, that this system of controlling silt- 
bearing currents has since been adopted by the army engi- 
neers throughout the valley of the Mississippi, and it may 
be advantageously copied by the older nations of Europe, 
where the same materials have been long used for similar 
purposes, but with much less economy and benefit 

When we contemplate the fact that these works are com- 
posed almost wholly of light willows, with a large portion of 
the mattresses standing on edge, simply as screens to check 
the current and cause deposit, they constitute a remarkable 
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illustration of how completely tlie immense forces of natnre 
may sometimes be controlled by a wise use of the most 
inexpensive and unsubstantial materials, which nature seem- 
ingly places within convenient reach of man for the very pur- 
pose. 

Here, by the gentlest influences, the mighty current is 
swayed and directed completely obedient to his wilL There 
is no instance, indeed, in the world where such a vast volume 
of water is placed under such absolute and permanent con- 
trol by the engineer, through methods so economic and sim- 
ple as those adopted at the head of the passes of the Mis- 
sissippi Biver. 
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CHAPTEE XV. 

WORK DELATED BY YELLOW FEYER— OONBOLEDATION OF SBA. £80)6 
OF JETTIES DY OONCBETE AND CBIB WORK— BEPOBT OF OOM- 
MI88I0N AND PABSAOE OF AMENDATORY ACT. 

It is with reluotance that we draw aside the yoil from the 
faoe of the dark days of August, 1878, for thej reveal a sad 
and mournful spectacle. Many of the men who, one year 
before, so nobly came up and agreed to stand by the work 
were summoned, not to further hardships and work, but to 
their reward. 

No sooner had the finances of the work been placed on a 
Roiuid basis for vigoroiis construction, by the passage of the 
act of Juno 10th, than the work was suddenly stopped by the 
yoUow fovor, which made its appearance in New Orleans 
about the middle of July. Every eflfort was made to prevent 
its entrance into Port Eads. Every avenue was guarded by 
rigid quarantine restrictions, which were enforced against 
pilots, tow-boats, and mail-boats. A case of fever was, how- 
ever, inailvortently brought to us by one of our own boats, 
which we were compelled to send to New Orleans for mate- 
rials and supplies. On August 6th, a few days after, three 
new oases appeared, and on the next day nine. The indica- 
tions were that the dreaded disease would sweep through 
the crowded quarters occupied by the workmen* The con- 
viction that delay would bring sickness and death to this 
crowd of human beings, far away from sufficient medical 

help, and that, in any event, the work must stop, led the 
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resident engineer, on the 6th and 7th of August, to discharge 
the whole force, except a few acclimated persons, and send 
them away at once, before the place became infected with the 
disease. Several of those, however, who left at that time were 
taken sick either in New Orleans or St. Louis, and some of 
them died. At Port Eads the disease spread, until aistj-four 
persons, about one-half of the whole population remaining, 
were taken sick, eleven of whom died. 

Among the latter was Mr, O. D. Parraely, assistant of Cap- 
tain Brown, who had been left by him in t'harge of the inter- 
ests of the government. He was deeply lamented, for he was 
not only a most efficient and faithful engineer, but a noble 
and true man, esteemed by every one who kuew him. 

Among those who died at St. Louia was Captain William 
8. Nelson, who for many years had been connected with Mr. 
Eads in his various enterprises, but especially in the wreck- 
ing basiness, and as superintendent of the construction of 
fourteen iron-clad vessels, built by Mr. Eads during the civil 
war. He had superintended the construction of the Boyhnj, 
and had since then been in command of her. Only a word 
can be said here, when pages could easily be written, of the 
sterling qualities of this intelligent, faithful, and valuable 
man, who never shrank from, but always sought for the hard- 
est and most exposed work. His mechanical skill, his long 
experience in hydraulic machinery and works, his entire for- 
getfulnesa of self, and his iron constitution, made him inval- 
nnble to the jetty enterjirise, and in his death Mr. Eads lost 
ot only one of his most faithful assistants, but one of his 
Hst and moat cherished pergonal friends. 

roll of honor, if space permitted, would include 

s hundred more, who had been faithful workmen in 

L<tTerj department, who had been willing and prompt 

^aay and every hard work, and who had never been 

ind wanting in the hour of need. Some of them covered 
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now by the sands lie in their resting-places near Eipp signal 
station, keeping watch, as it were, of the work they stood by 
until death cut them down. 

Captain Geo. TV. Adams was placed in charge of the work, 
and employed the laborers, as they recovered, in placing rab- 
ble stone on the jetties and wing dams. 

Daring the fall Mr. Eads laid his plans for the completion 
of the work, and made all necessary arrangements for its 
vigorous prosecution, by constructing machinery for manu- 
facturing concrete blocks, and in ordering supplies and all 
kinds of materials. 

Much thought and examination were necessary to obtain 
the best means of consolidating the sea ends of the jetties, 
through and over which there was still much leakage. Dur- 
ing easterly storms, large quantities of sand were washed over 
the low jetty from the reefs, seriously shoaling the channel by 
heavy material, which the current could only move very slowly. 
These causes delayed the enlargement of the channel on the 
crest of the bar. Experience had shown that rubble stone 
and even large dimension rock, could not withstand the lift- 
ing power of the storm waves, the sea very often picking up 
the smaller stone, and drifting them in piles like the sand* 
Large stones weighing about three thousand pounds had some 
time previously been placed on the surface of the jetty as an 
experiment A few days afterward a severe gale occurred, 
and they were thrown by the waves entirely oflF the jetty. 
The only plan which it was thought would answer the re- 
quirements of the case was the construction, in place, of 
large blocks of concrete or beton, which in shape, position, 
and weight, would be able to withstand the most violent 
wave force to which they would ever be subjected. The 
following description of this concrete work is largely taken 
from a paper by Mr. Max. E. Schmidt, C. E., Chief Assist- 
ant Engineer of the jetties, written for the annual conven- 
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in Society of Civil Engineers, June, 1879. 
3Ugh statements, presented so forcibly in 
le result of much patient investigation. 
9 is greatly indebted to him for his ear- 
dispatch and accuracy in surveys, and 
rrangement of results. 
Iroad tracks, machinery, and implements 
1 of the concrete work, are very clearly 
I the accompanying sketches. Plate 16 
jdiate surroundings of the concrete mixer, 
t is located at Station 102. The storage 
nacadam, gravel, and sand is built upon 
I piles, driven at intervals of eight feet, 
with three-inch plank. The mixer (see 
placed immediately over the jetty, and is a 
;hes cube, constructed of one-quarter inch 
lened with angle iron. This box is sus- 
low cast-iron trunnions, seven and one- 
ter, riveted from the inside of the box to 
•8, and resting in a tower or frame-work, 
Df hea^-y timber. The center of the trun- 
) feet above the datum plane, and the 
3y a steam-engine, which stands on the 
ition of the sketch will show that one 
has been cut oflF for the purpose of mak- 
dmitting and discharging the materiaL 
brought by wheelbarrows and carts to a 
)ox of which is at the level of the wharf; 
,bove the mixer, and the materials are 
hrough a trap-door into the mixer. The 
om a tank, placed upon a platform above* 
rough the hollow trunnions. After about 
1 of the mixer, the trap-door is opened 
icharged into a dumping-car. The tanks 
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or receivers on the cars are six and one-half feet long, iatt 
feet wide, three feet three inches deep, and are nearly aeoh 
cylindrical in form. They are built of pne-qoarter inck 
boiler iron, and the axles on which they turn are three indM 
in diameter, and are riveted by a round plate to each endfll 
the receiver. By means of levers attached to these plate% 
two men can easily overturn the car and dump the ooi^ 
Crete. The car is taken by a small locomotive to the platt 
where the block is to be built The jetty is prepared for HiB 
molds, or boxes, in which the concrete block is built, by fint 
throwing the rubble-stone to one side, cutting away, if necei* 
sary, the old mattress work, filling the interstices with gravd 
or small broken stone, and leveling it off carefully to a fixii 
height, generally about six inches below datum. The box, • 
sketch of which is shown, see Plate E, is then placed upon ito 
bed thus prepared, and the concrete, in sufficient amounts io 
fill it, is deposited in it from the car. These boxes are 80 
constructed, that the sides can be easily removed after tt6 
concrete has become well set, and sufficiently hard to m&A 
the force of the waves without disintegrating. The bottofli 
of the box is made of inch boards, and the sides of two-indi 
plank. About two cubic yards constituted one charge faJ 
the mixer. The proportions for the ingredients varied some- 
what, but not materially, according to the materials and looi* 
tion of the blocks. The usual proportions were : 

Three parts cement. 

Three parts sand. 

Three parts graveL 

Fifteen parts broken stone. 

The amount of macadam was often reduced, and a small 
proportion of rubble stone was thrown into the concrete after 
it had been placed in the molds. At first the material was 
tamped, as soon as it was dumped into the molds, but this 
was found to be unnecessary, as the force of the^fall from 
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the dumping-car was sufficient to thoroughly c.mpact the 
concrete. 

During the progress of the consolidation of th. jetties, the 
Board of Army Engineers, which had Ijeen appointed in 
accordance with the act of Congress, of June 19th, 1878, 
MTived at Port Eadg. The members of this toard were 
Geol's J. G. Barnard, J. N. Macomb, Z. B. Tower, and H. G. 
"Wright, and Col. William E. Merrill. 

They addressed a letter to Mr. Eads, stating the subjects 
on which they were to report, and requesting him to furniali 
a statement of his plans for completing the jetties and auxili- 
ary works, with his estimate of their probable cost, and also 
to present his views of what depth these works would ulti- 
mately produce, and to State what modifications of the act 
he desired, in regard to dimensions of channel and terms of 
payment. 

In reply Mr. Eads submitted drawings of all works pro- 
posed for completion, with an estimate of their cost, which 
was three hundred and sixty-two thousand one hundred and 
ten doUars and sixty-seven ceuts. The following is an ab- 
stract of his letter. It is his belief that the natural discharge 
of South Pass will create aud maintain a channel of a central 
depth of thirty feet, but no larger. In regard to the modifi- 
cations of the terms of pajTnent, he alludes especially to the 
fact, that they were arranged in the act to save the govern- 
ment from any loss, while the jetties were considered a 
doubtful experiment. As they are no longer an experiment, 
but a success, he should be paid for at least ninety per cent. 
of the work done. On this basis he calculates that the 
amount unpaid of the sum actually earned, is two million two 
hundred aud eighty-seven thousand eight hundred and ninety 
dollars, with one million dollars still held in reserve by the 
government, as security for maintenance of the channel for 
twenty years, and that even on the basis of channel results, 
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already obtained, the goyemment should pay him $lJ7SJ00Of 
and that this sum will not suffice to discharge all the indebt- 
edness created in the construction of the work. 

The Board report on six diflferent subjects : 

First — Progress made in the construction of the works. 

They give a description of them, with the estimate of the 
materials used in them. 

Second. — ^Probable cost of completion. 

They belieye the estimate of Mr. Eads is sufficient for iiie 
completion of the works as designed by him, but state : '' It 
(the Board) is unable to predict what will be the resulting 
depth on the bar, and as the only standard of completion is 
the attainment of a channel over the bar thirty feet deep and 
three hundred and fifty feet wide, it follows that an estimate 
of the probable cost for works necessary to produce such 
channel, if it ever can be produced, cannot now be made.*' 

Third, — Results produced. 

They give a table taken from Capt Brown's report of De- 
cember, 1878, showing at various dates the depths in the 
channel. A copy of this table, extended to include depths 
obtained in July, 1879, is shown in Appendix 17. In refer- 
ence to the bar beyond the jetties, they say : " Outside of the 
jetties there is no present appearance of bar advance, and 
though during the past year soundings indicated variable 
conditions during different months, at the end of the year 
a scour of twenty-two inches is shown in the one and one- 
quarter square miles just seaward of the jetties, where dur- 
ing the preceding year there had been a resultant average 
fill of five inches." 

JFourtL — ^Results that may probably be produced. 

They doubt the ability of the jetties, even after consolida- 
tion and prevention of leakage, to obtain a depth of thirty 
feet, and a permanent channel twenty-five or twenty-six feet 
is all that can be expected. They refer to the probable ex- 
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tension of the jetties on account of bar advance, as a subject 
to -which pre-eminent importance has been attributed. They 
refer to the report of Capt. Brown, in which the subject of 
scour and fill in front of the jetties is treated, and to the ad- 
Tance and recession of the contours, to show that up to July, 
1878, there had been a deepening, and instead of an advance 
■of the contours, an absolute retrogression and a disappear- 
ftnce of bar material in front of the jetties. 
Fifth. — Probable permanency. 

Wave action and destruction by the teredo are the princi- 
pal destructive elements. As the effect of wave action thus 
far has been mostly superficial, and such action is by no 
means as violent as in similar exposures on the Atlantic 
coast, they think that the concrete work, flanked Ijy enrock- 
toents of heavy stone on palmetto-log grillages, will resist 
le sea action. They do not believe that the teredo has pen- 
itrated or can penetrate far into the interior of the mattress 
courses, on account of deposits of sand and mud in them. 
They say: "In the ordinary sense of the word permanency, 
that is, capability of endurance of destructive forces, the 
irorks may be said to possess the attribute, to a reasonable 
igree." 
Bi^h. — Advisability of modifying terms of payment and 

lensions of channeL 
On this point they say : " The Board of 1874, instituted by 
of Congress to determine the best method to secm-e an 
itlet from the Mississippi River to the gulf, either by a 
cao&l or by the improvement of one of its natural outlets, re- 
ported in favor of improvement of tlie South Pass at an esti- 
mated cost of $5,342,110, declaring that -while its estimate 
was designed to cover every possible contingency of cost, 
it was believed the work could be done for a much less 
som. No reason is known why Congress, which adopted this 
immendation, aboold not have left the execution of the 
13 
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voile to ita O'vm agents, except that the present contractor, 
Mr. James 6. Eailt^ uffcred to accompUab the results con- 
templated by the Board witltoat payment anleea those resnlta 
weie aeonred, 

" It would &eem, therefore, that this proposition ot pay- 
UMlktB tor ranlts only inflaenced Congress to award the cod- 
traet to Mr. Ends, im^tead of leaving the esecution of the vork 
to its Qsoal agi?uts." 

Tliis extract is very snggestive. 

It plainly indicates that the Board considered Mr. Eoda as 
•imply exeoating works vhich were planned by the Board 
of 1874 He is deprived of any credit of originality in the 
matter, and is ronaidered simply as an interloper, who had 
vrested bom the usaal agents of the goTemment, by the at- 
trMtive proposition to produce results before payment, the 
direction and execution of works which they hod originally 
designed and recommended to Congress for adoption. 

The results which followed the execation of the works are 
most fa\-ombly reported apon ; but the moment the question 
arises as to whether Mr. Eads shoold be paid any portion 
of the one million and three-quarters, which he clearly 
shows the government would be safe in advancing, the spirit 
of the report is totally changed, and the sum of $"250,000 is 
recommendeil to be advanced, not to relieve his necessities 
but to be strictly applied to the further execution of the 
work. 

The unanimity with which the United States Congress, 

smut after receiving this report, voted $750,000 to Mr. Eads, 

to bo paid at onoe, in aildition to the $1,000,000 voted to him 

during the previous session, without any restrictions what- 

vnt as to its ose, shows that it folly sustained the criticism 

-e published upon the recommendation of the Board, 

a lelers as follows to the claim of origimatity 

Td for the Board of 1874, all of whose 
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members, it ia proper to state here, were, when appointed, in 
'fevor of the Fort St Philip Canal : 

I urged this plan" (the jetty plan) "of improvement as 
the only proper one, upon the attention of a large numl>er of 
■the members of the Forty-third CongreBS, in May of 1873, 
during their visit to the mouth of the river, and in the win- 
ter following I made a formal [iropoaition to Congress to 
deepen the mouth of Sonthwest Pass by the jetty system, 
and offered to giiaranlce its complete success, lie/ore any mem- 
l»er of the Corjis of Engineers (so far as I can learn) had ever 
^expressed officially or publicly any preference tchatever for this 
method of improving the mouth of the Mississippi over that 
of a canal, and long before the Commiaaion of 1874 was ever 
-thought of; indeed the very creation of the commission waa 
'flie result of my proposal, and the opposition it evoked fi'om 
'Bome of the prominent engineera of the army." * * * 

" The unusual severity of those provisions of the jetty act, 
itby which an almost entire completion of the work was reaUy 
i^equired for a total payment of less than one-third of the 
•greed price, can only be attributed to the hostility evinced 
by some of the memljers of the Engineer Corps of the Army. 
Their arguments against the plan and their determination that 
"this great work should not be intrusted to me, gave birth to 
kinds of predictions of evil and failure. Their antago- 
ism naturally enough alarmed Congress, and resulted, first, 
^in the enactment of the severe provisions referred to ; and 
icond, in requiring me to accept the South instead of the 
hulhwest Pass. The bill, as it passed the House, provided 
ir the improvement of the Southwest Pass. In the closing 
lours of the session, liowever, the Senate Committee, as ad- 
vised by the Commission, substituted the South Pass, but 
against my own protestation, and without the mlvice o/experls, 
i4i insisted on my agreeing to produce at this little pass, 
lbs and widths ol channel similar to those I had pro- 
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posed for a pass four times as large, or else see the exeoation 
of my project put into the hands of its opposers." ♦ ♦ ♦ 

" I think the members of the Forty-third Ciongress will 
dissent from the inference sought to be created by the 
Board, namely, that the method of improvement adopted by 
that Congress was originated by the Commission of 1874 tuid 
that but for my proposal the engineers of the army would 
have been intrusted with the building of the jetties, for the 
facts show that the Commission of 1874 would not have been 
created but for my proposal, and that if I had not made it, 
and urged the jetty system with all the ability I could com- 
mand, the ' usua\ agents of the government,' instead of being 
intrusted with this work, would, in all probability, now be 
digging in the sickly marshes of Louisiana, the canal recom- 
mended by a prior commission. 

" Of that stupendous project. General Barnard, when ad- 
vocating * an open river mouth,' said, * It would be a rash 
confidence that would anticipate a completed Fort St Philip 
Canal earlier than 1884' 

^* From these facts it is evident that if it had not been for 
my proposition to deepen the mouth of the Mississippi Biver 
by the jetty system, the commerce of the vast empire which 
constitutes its valley would to-day, and for years to come, 
be fretted and hampered by the bars at the mouth of the 
river, or be compelled to seek expensive and unnatural 
routes to the seaboard." * * * 

*' It remains to be seen whether an American Congress is 
prepared to put the stamp of condemnation upon individual 
enterprise, and decline to act with justice and liberality 
toward one who, in the face of unprecedented difficulties, has 
secured to the Valley of the Mississippi, and to the whole 
country, a deep and permanent outlet from the river to the 



sea." 



It is proper to state as a matter of history, that Genefal 
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Barnard, early in the controveray between Mr. Eads and cer- 
tain engineers of the army, took sides in favor of the appli- 
cation of the jetty system to the mouth of South Pass, &ad 
doubtless contributed largely by the influence of his well- 
earned reputation as aa accomplished engineer, in securing 
the adoption of that system. He was, however, at no time 
in favor of confiding the work to Mr. Eatls ; yet its success 
■was of the utmost importance to his professional reputation, 
Bs npon it depended the evidence of the correctness of his 
views upon the subject, and throughout the entire enterprise 
he was deservedly recognized as one of its warmest friends ; 
but there is no foundation whatever for the claim of original- 
ity set up in favor of the " usual agents" of the government, 
in the report of the Board of 1879, of which Gen. Barnard 
was President It is true that a Board of which he was a 
member, in 1852, recommended a trial of the jetty system at 
Southwest Pass ; but it was only as an alternative to be tried 
in 0886 of the failure of a trial by the dredging and stirring 
process, which was recommended by that Board to be first 
tried. Certain it is that no officer of engineers, from that 
time forth until 1875, put himself on record in favor of the 
jetties; not even Gen. Barnard himself, who had given to 
the subject much more study no doubt than any other mem- 
ber of the Corps of United States Engineers ; for while Mr. 
£ads had arrived at the conviction in the summer of 1873, 
that the jetty plan was the only correct method of improving 
the month of the Mississippi, and had given his opinion the 
most unqualified expression by proposing to guarantee its ab- 
solute success, in January, 1874, we find Gen. Barnard still 
5 to put himself squarely upon the record in favor of 
f system, and in a letter addressed to the Chief of En- 
t, April 29th, 1874:, explaining the motives that actuated 
1 m submitting a minority report, which had been severely 
criticised by Gen. Newton, the ranking member of the ma^ 
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dnkfflftt* BoiBil. he •cues: ''I -vooU ia I 
^aaA, fnm taak t>i UhK I feii vnetf cbs^ed with m grarel; 
■ l yrit i lB **r; tint I ifprnadheJ tihe qoe rt ioa n pt eaea teJ 
otih* Board pnfc,.tfy^ipaqafiM2; if t^muf any tnaaed it 
i a* » gnat engiseenng 
t tibe remarkable 
, moreover, iritb 
Wire sot odIt to urire at the true 
I ^:< m haniKKiT Knd oo-opentioD 
ntt the oAer MM-.' ..-- ! liie Board.'' See letter of May 
BA, 18T4, boB Chief ^.f Engineers to Becretnrr of Var, 
ti M i Miiillin g letter of Gri. Bani»rd, dated April 29th, 1874 
On other Bobjec^s tr^itcJ br the Board, Mr. Eads allndea 
^TwL — ^To the qae«tioa of bar advaaoe, <» which he ssts: 
"Pmninent among the evils vhich were prophesied 1>t the 
Boenues of the jetties was that of the fonnation of a bar at 
their mouth. It was declared that if a deep channel wtM be 
obtained, it would have no permanent existence, bnt wonld 
soon be rendered Tslaeless by an advance of the bar. So 
persistent baa been the cry of BAR ADVANCE, in 
official and unofficial pobHoations, and so widely has it 
been circulated through the medium of the press of tta 
country, that these predictions have given rise to grave 
doubts upon the subject in the minds of many of those who 
were deeply interested in and who sympathized with tb** 
effort to give relief to the commerce of the Mississippi Kive*'' 
Factn wera not wanting to dispel these doubts. The report* 
from time to time of the government officer in chai^ of tb ' 
works (Capt. Brown), and the charts which he submitte*^ 
from official surveys made by himself, conclusively demon ^^ 
stratod the utter fakity of all allegations in regard to a ' ba^ 
advance ' ; but in the face of these reports and accompanying 
"4. the enemies of the work have persisted in repeating 
irtions to the contrary. The report of the Board o^ 
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Ungineers, which we are now considering, certainly puta for- 
ever at rest this much yesed question, and dispels all doubts 
] upon the subject" 

Second. — The results within the jetties. 
I "The next important matter settled by the Board is that 
relating to results produced within the jettied chanueL The 
^ opponents of the jetties, as we have seen, started with the 
^P^ediction that no reliable results would be achieved, and 
, Bought to induce the belief that the improvement from time to 
time in the channel was not a general one, but that a deepen- 
ing in one place involved a shoaling in another. The report 
of the present Board disposes very summarily of all such as- 
sertions. After quite an elaborate detail of the results pro- 
^ duced, the Board says : 

" ' The maximum bar depth that has been obtained pre- 
, Tailed December 14th, 1877, when it was 23.7 feet. At the 
, date of the latest survey, December 28th, 1878, it was twenty- 
, three feet This slightly decreased bar depth by no means 
^indicates actual retrogression in the progress of results. On 
^ the contrary, there has been constant progressive general improve- 
j msnt in the jettied channel, at no time more ecident than at pres' 

. In reference to that portion of the report which refers to 
I the channel dimensions, he states that, as the question was a 
llTitsl one, it should have had careful attention given it by the 
iCommission, also that they have greatly misunderstood him 
lichen they allude to Iiis expressed ability to attain the depths 
yBnd widths of channel prescribed in the act ; for he strongly 
inferred in his letter that they could not 1m obtained without 
forcing more water through the pass and thus endangering it 
,and the jetties. He says : " That two members of the Board 
I at least had settled convictions upon this important question, 
i,Mid that the entire Commission of 1874 fully agreed with 
;them, is evident from the testimony given by these two 
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members (Gens. Barnard and Wright) before a committee of 
the Senate in 1878. Qen, Barnard, in his testimony, said : 

" * Question. — Suppose the scouring force between the jet- 
ties should deepen it from seven to twenty-three to twenty- 
four feet ; now suppose the scouring force with the present 
water in it is exhausted at twenty-four feet, would it be safe 
to turn in any water from the Southwest Pass, and from Pass 
h, Loutre from the main riyer, through this South Pass, to 
add to the scouring to make it thirty ? ' Answer. — * I have 
no confidence in it ; nor was that ever recommended by the 
Board of 1874. I do not say it cannot be done, but to be 
safe, I would say it should be a slow process. It would re- 
quire much labor and great expense. It would create an 
additional " head," and the results in the case of that kind 
are not easily foreseen. If done at all, I would advise it to 
be done very carefully and slowly, and in that way probably 
more water would be directed in the pass. It would have to 
increase its own section all the way down in order to cany 
that water.' 

" Gen. Wright, in answer to the question as to the advisa- 
bility of forcing more water into the South Pass, in his testi- 
mony said : 

" ' The Commission of 1874, which got tip the original plan 
of the jetties, discussed that matter at great length, and it 
was, I think I may say, the unanimous opinion of the mem- 
bers that the size of the pass could not be interfered with : 
that what we wanted was that the regimen of the pass should 
not be disturbed ; and to that end there is put into the esti- 
mates a certain amount — ^I don't remember whether specifi- 
cally or not, though I think it was — to prevent any en- 
largement of the pass at all.' 

" In face of this record further comment is unnecessary." 
In reference to the recommendations of the Board he says : 
" Having thus given the facts found and submitted by the 
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Board, ive come to consider its recommendations, Tliese are 
in brief as follows : 1, That $250,000 of tlie twenty-six foot 
jiayment be advanced to me, to be expended under conditions 
similar to those imposed by the third section of the act of 
June, 19, A. D,, 1878 ; and 2. (in the language of the Board), 
•As every additional foot in depth of channel is a benefit to 
commerce, we would suggest the ad\isability of a change in 
the terms of payment in the original act, so as to allow of 
payments for each additional foot gained, instead of for every 
two feet, the channels and payments to be as shown in the 

I following table.' * * • 

" In the face of the great results accomplished and about 

>to be accomplished, and with less than one-third of the price 
of the works paid, the Board recommends no actifin whatever 
by Congress which would really afford me the relief which 
aiy necessities demamh The report is rich in expressions of 
i^proval of the work — poor only in its recommendations. 
Of what avail to me would be the advance of $250,000 ham- 
pered by the condition that it be expended only on the 
works ? Would it serve to relieve me from the mountain of 
debt which I bear? Would it pay, even to a small extent, the 
contractors whom I have employed, and who have devoted 
their whole fortunes and years of labor to this great work ? 
The liberality of this recommendation of the Board is only 
equaled by that of its second recommendation, which in 
plain English may be stated thus : ' The works will not, we 
■believe, produce a greater depth of channel than twenty-sis 

Jeet ; we recommend that for every additional foot over twenty- 

riix feet secured, Mr. Eads be paid the following wsxaa of 

imoney.' * • * 

" The Board, in its report, uses the following language : 
" But it should be remarked that a channel of less depth 

l.^ftn eighteen feet at South Pass was not necessary. * * * 
The useful result accomplished is, therefore, ' a channel 
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from eighteen feet to twenty-tliree feet.* In this oonneo- 
tion the Board might have added that a permanent channel 
eighteen feet in depth was worth to the government $250,000 
per annum, as it cost about that amount to maintain the un- 
certain channel at Southwest Pass." 

For full text of the report of the Board and Mr. Eads's re* 
view of it see Appendices 18 and 19. 

Soon after the presentation of the report of the Board and 
the review of it by Mr. Eads, the Senate Committee on 
Transportation Boutes to the Seaboard reported favorably 
on a bill of relief, and an act was passed by Congress and ap- 
proved by the President of the United States on March 3d, 
1879, whose general provisions were a payment in cash at onoe 
of 1750,000, a payment of $500,000, when a channel twenty- 
five feet by two hundred feet is obtained, $500,000 when a 
channel twenty-six by two hundred feet is obtained, and 
$500,000 when thirty feet is obtained, without regard to 
width. 

For the full text of the act, see Appendix 20. 

The construction of the concrete blocks was pushed for- 
ward as rapidly as possible on both jetties ; the work being 
confined to those portions seaward of Station 102. 

Afterward the work was extended above the mixers to 
Station 90 on the west jetty, and to Station 65 on the east 
jetty. 

The size of the blocks varied from three and a half feet 
wide, three feet thick, and sixteen feet in length at Station 
65, to thirteen feet wide, five feet thick, and fifty-five feet in 
length at Station 117. The weight of the concrete when dry 
is about one hundred and fifty pounds per cubic foot, so that 
the heaviest blocks, which were placed at the sea end of the 
east jetty weigh over two hundred and sixty tons. 

The concrete work of the east jetty extends from Station 
65 to Station 118, or about one mile in length. On the west 
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jetty it extends from Station 90 to the end of the jetty, about 
half a mile. The blocks on both jetties gradually increase in 
size toward the sea ends. A continuous parapet of concrete 
is built on the blocks of the east jetty rising to a height of 
five feet above datum at Station 65, and nine feet at Station 
118. A portion of the parapet is built of rubble masonry. 
There are seven thousand three hundred and tweniy-six cu- 
bic yards of concrete on both jetties, and four hundred and 
sixty-three cubic yards of rubble masonry. 

In order to render the work stable and durable, the very 
best materials were obtained for its construction. 

The macadam is a hard compact limestone, weighing about 
one hundred and fifty-five pounds to the cubic foot It is 
broken so as to pass through a three inch ring. The gravel 
is a clean wash gravel from the bed of the Mississippi Biver, 
about one hundred and thirty miles above New Orleans, be- 
ing deposits from a creek near by ; the pebbles vary in size 
from one-thirtieth of an inch to one and one-half inches in 
diameter. The sand is moderately coarse and sharp grained, 
fhe diameter of the grains averaging one-fortieth of an inch. 
It is obtained from the shores of the Mississippi Sound, be- 
tween New Orleans and Mobile. The sand found at the 
delta of the river is not suitable for concrete work, being 
composed of fine round particles about one one-thousandth 
of an inch in diameter, and generally mixed with clay. 

The value of concrete depends so much upon the bond 
which exists between the ingredients, that the cement which 
performed this office should be described. 

It was believed that the ordinary light weight cements 
would not be suitable for work exposed immediately to the 
action of salt water, and the violence of the waves. 

The following specifications were therefore determined 
upon : * 

First — That the cement must resist without fracture a ten- 
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sile strain of two hundred and fifty pounds per square inch 
seven days after the specimen briquettes of two and one- 
quarter inches sectional area were made, during six days of 
which they must be immersed in water. 

Second, — That at least eighty per cent of the cement must 
pass through a sieve of two thousand five hundred meshes 
to the square inch ; and 

Third. — That the weight of a struck bushel must be at 
least one hundred and ten pounds. 

Careful inquiries and examinations were made to find a 
cement that would not only conform to these specifications, 
but would be recommended by those who had used it under 
similar circumstances. 

The tests made by Mr. TV. W. Maclay, of the Department 
of Docks of New York, showed that Saylor's American Port- 
land cement was fully equal to these requirements, and 
ranked with imported Portland cements. As large quantities 
had been used by that department, and had given satisfaction, 
a contract for delivering seven thousand barrels was made 
with the general agents, Messrs. Johnson & Wilson, 93 Lib- 
erty street, New York. 

As this cement has performed an important part in the 
construction of the concrete, a description of its manufacture 
will be given. The material and works are in Pennsylvania. 
It is manufactured by what is termed in Europe the dry pro- 
cess. The stone, as it comes from the quarry near by, is 
ground in steam crushers and mills to an impalpable powder. 
It is then thoroughly mixed in an iron mixer on its way to the 
pug mills, where it is tempered with water. The product is 
then treated in a manner similar to the English method of 
making Portland cement, namely : it is spread out upon dry- 
ing floors, and when stiff is cut up into blocks the size of 
bricks ; these when dry are placed in the kilns, with alter- 
nate layers of coke, and burned. The clinker is then care- 
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tolly selected, the pulveruleiit scorified and the nnderbumt 
taken ont ; it is then ground and conveyed to the store- 
rooms, the area of which is nineteen thousand square feet, 
where it is left a few weeks to sweat It remains in bulk in 
fitore nntil needed, and is then packed in barrels well lined 
with paper, to protect it from dampness — a provision espe- 
cially needed in the damp climate found at the mouth of the 
Mississippi Eiver. This cement, as shown by chemical 
analysis, is composed of the following ingredients : silica, 
22.04; alumina, 10.11 ; sesquioxide of iron, 1.61 ; sulphate of 
lime, 1.78 ; lime, 61.93 ; magnesia, 2.13. Total, 99.00. 

Eleven kilns are used for the manufacture of Portland ce- 
ment, with a capacity of fire thousand barrels per month. 
The ordinary natural cements differ from Portland cement in 
the following particulars. They are simply the ijuarried ce- 
ment rock, ground once only, in which are wanting several 
of the ingredients enumerated above, viz. ; Silica, Alumina, 
etc. (The tensile strength of cements, given following, is from 
testa made seven days after mixing, if not otherwise ajwcified.) 
Natural light weight cements, ganged neat, give about seventy 
poonds per square inch tensile strength, and weigh about 
■eventy-five pounds per struck bushel. 

Careful testa applied to about one-tenth of the twelve 
thousand two hundred and seventy-five barrels of Saylor's 
Portland cement received at Port Eads, give the following re- 
vnlte : Percentage of fineness, eighty-eight; average weight of 
Btmck bushel, one hundred and twenty-two pounds; average 
.tensile strength {one part cement two parts sand), one hun- 
dred and two pounds per square inch ; masimum one hun- 
dred and thirty-three and one-half pounds ; average tensile 
■train, neat cement, two hundred and sixty-two and one- 
(JUarter pounds per square inch, and tlie average of the mai- 
imnm breaking strains of each lot, of about ten briquettes, 
three hundred and twenty-five and one-quarter pounds per 
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square inclL Since, on account of the difficulty of manipula- 
tion, it was almost impossible to obtain perfect parallelism 
between the line of strain and the larger axis of the bri- 
quettes, this latter test may possibly reveal the actual 
strength of the cement more nearly than the average of the 
breaking strain of the whole number in each lot. All the 
briquettes were two and one-quarter inches in sectional area» 
and were moulded to fit the clamps of a Biehl6 testing 
machine. 

The cement, either in briquettes or in work, increases in 
strength and hardness with age. Tests made by Mr. MacUy 
show a tensile strength of five hundred and ninety-nine 
pounds per square inch with briquettes ten months old, and 
at the manufactory the cement, gauged neat, withstood a ten- 
sile strain of eight hundred and sixty-six pounds without 
fracture with briquettes nineteen and one-half months old. 
The quality of the cement was remarkably uniform. In the 
actual construction of the blocks, and in the severe tests 
given the concrete in sixteen months of exposure to the 
waves, the cement has proved itself to be first-class in every 
respect It lias so hardened and solidified the blocks that 
even the edges and corners exposed to the sea are as «lean 
cut to-day, as when, two weeks after construction, the plank 
moulds were removed and the waves commenced to dash 
against them. 

The construction of concrete generated new wave forces 
which the rubble stone or even the dimension rock could 
not withstand. The waves which previously swept over the 
jetties and expended their force, were by the concrete blocks 
converted into racers, which in storms swept along the jetty 
with terrific force, picking up the rock which lay upon the 
slopes, scattering it in every direction, and, where an obstruc- 
tion opposed its further course, piling up the rock upon it, 
and at times hurling them over the concrete blocks. To pre- 
vent this action of the waves, which, if continued any length 



JETTTES COMTLETED. 



907 



of time, would undermine the jetties, spur cribs -were built 
&nd placed aliont oue hundred feet apart, on both sides of 
the jetties, wherever they were exposed to the racers. These 
cribs were loaded with rubble stoue. The crib work for pro- 
tecting the ends of the jetties was constructed of palmetto logs. 

The palmetto is a species of the palm. Its wood is verj 
fibrous, tough and corky. The fibers are intricately inter- 
woven with each other, and the wood resists the attacks of 
the teredo. It weighs about forty pounds to the cubic foot. 
The plan and manner of constructing these cribs are seen in 
figures 4 and 5, Plate E. Before buildin}f them, careful ex- 
aminations were made to ascertain the depth of the water and 
the irregularities of tlie bottom. A pltm was mode accord- 
ingly from which the crib was constructed. 

" Referring for an example to the one on the drawing, there 
•re fifty-one palmetto logs (A — A, see Figs- i and 5), each 
twenty-two feet long, which are placed in one row one foot 
from center to center, on the inclined ways formerly used for 
mattress building. This being the floor of the crib, a second 
row, consisting of five logs (B), is placed to break joints with 
the flooring, at distances of five feet from center to center. 
In the same manner the third row is placed, consisting of 
eleven logs, sixteen and one-half feet long, at distances of five 
'feet between the centers, and breaking joints with the lower 
row. Augur holes are then boreil, and the rows bolted to 
>9ach other by three-quarter inch bolts. The fourth and fifth 
Ww of logs is then laid, as shown on the illustration, and 
Sdrift-bolted to the lower layers. The crib is braced by short 
''iogi (C, C.) standing upright agauist the corners of the cells. 
Their lower ends are flattened and tightly wedged between 
.•tiie flooring, where they are fastened by bolts. In addition 
to these, stirrup bolts are used at every alternate corner of a 
compartment, which tie all the logs from the bottom to the 
top. The compartments are four feet square in the clear, 

id large enough to admit the largest boulders tha are 
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bi\>iiglit to the jettiea The cribe me pfolled off the ways 
into the river by s tog, wliick takes them to the place for 
wLicih thej aie built Here a row of guide piles has been 
dnren. alx^ui ten ieet from the jettr embankment, to whidi 
the Terdcal edge of the crib is lashed. The sinking then 
takes plac«. The compartments are finallj closed by large 
K^nlders^ which are lifted into position by a derrick. The 
remaining space, of abont ten feet in width, between the Ter- 
tical edge of the crib and the jetty embankment, is filled with 
stone until it appears above water." ' 

The aK-^ve description and the plates of concrete and crib 
work are from a paper of Mr. Schmidt, entitled " The South 
Pass Jetties.*' read before the annual convention of the 
American Scviety of Civil Engineers, held at Cleveland, 
Ohio, June 17, ls79. 

The sea end of the west jetty is entirely inclosed by this 
crib work for a distance of about three hundred feet above 
the eniL As the end of the east jetty is still more exposed to 
the waves, a more extensive plan has been carried out. It is 
nec^ssarv for the stabilitv of the work that it should be built 
with very flat slopes, so that the waves will meet no vertical 
ol^truotions to jx>und against A cross section of the pier- 
hesid at the end of the east jetty is shown on Plate 18. 

This shows the combination of the different kinds of ma- 
teri,^s and work. A longitudinal section of the pier-head 
would show the same plan of construction ; a broad base, a 
flat slo^x", and the very best arrangement of the most suitable 
and durable materials in order that the permanency of the 
work may W jissured. Landward from the concrete work on 
Ix^th jetties the final capping consists of rubble stone, 
rx^uudeil into a crown, under which, in a trench about six feet 
wide, gravel was worked into the mattresses, to prevent leak- 
age« The height of this section of the jetties is about eigh- 
teen inches alH>ve ilatum. 

The three princi{>al materials used in the construction of 
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the jetties and auxiliary works were willows, lombery and 
stone, the distribution of which is given in a detailed esti- 
mate in Appendix 16. 

The total amount of each was : willows, six hundred and 
sixteen thousand one hundred and twenty-six and thirty- 
nine one hundredths cubic yards ; lumber, thirteen million 
feet, board measure ; stone, including concrete, ninety-nine 
thousand eight hundred and twenty-five and ninety-five one 
hundredths cubic yards. 

The places where the willows were obtained have been de- 
scribed in Chapter VLL The lumber, with the exception of 
about one million feet obtained at New Orleans, was fur- 
nished by Messrs. Poitevent & Favre, of Pearlington, Miss., 
who from their promptness Ami reliability in supplying ma- 
terials are entitled to great credit 

Nearly all the lumber for the^x jetties was delivered by 
schooners, carrying from forty to fifty thousand feet By the 
course run, the distance from Pearlington (where the mills of 
Poitevent & Favre are situated) to Port Eads is about one 
hundred and fifty miles. 

The stone was obtained from various places ; from New 
Orleans and Port Eads, where it was discharged from sea- 
going vessels as ballast; from the banks of the river at 
Yicksburg, Miss., but by far the largest quantity from Bose 
Clare, Indiana, fourteen hundred miles above Port Eads, 
where it was quarried from the hard blue and gray limestone 
bluffs of the Ohio Biver. 

The firms of Dippold and McDonald, and J. Sharp McDon- 
ald & Co., of Pittsburg, Pa., quarried the rock, and delivered 
it at Port Eads in coal barges, carrying about three hundred 
and seventy cubic yards, in fleets of from twelve to nineteen 
barges. The weight of the largest load delivered was about 
eleven thousand net tons. 

The total amount dplivered by these parties was sixty- 
two thousand four hundred and forty cubic yards. 
14 
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i slightly by the tides and river floods (one foot on the 
at Carrollton raising the surface five-sixths of an inch 
Port Eada) ; the deep channel, seven hundred feet wide 
of an indefinite length, where a large fleet can ride at 
ichor with perfect safety, and the saving in towage ; these 
give great advantages to Port Eads, as a shipping port 
the cereals of the upper Mississippi, and the cotton and 
ar of the lower valley. This is one of the incidental bene- 
fits that commerce will reap by opening the month of the river. 
The progressive and final channel results are seen more 
larly by the study of the plates, than by any verbal state- 
mt. The successive changes in the area of the cross-sec- 
m, and in the shape of the channel, and the increasing 
ipth in the line of the deepest water, are shown on Plates 
and 21. (facing page 212). 

The first exhibits the development of the channel by five 

ictions, and the second by a profile of depths in the 

of the deepest water. An examination and comparison 

of Plates A and F will show, in a more general way, all the 

IS that have occurred in the channel. The first is the 

of the U. S. Coast Survey, of May, 1875. The second 

ifae snrvey of July, 1879, by Captain Brown; it shows a 

of nearly thirty-one feet through the entire length of 

channel. 

the construction of the concrete blocks, the chan- 
nel developed rapidly near the sea end of the jetties, the 
increase in depth on the bar keeping pace with the extension 
of the blocks seaward. Between January 20th and April 8th, 
1879, the east jetty concrete was extended from Station 105 
to Station 115, and the west jetty concrete from Station 102 
■ to 112. During the same period the depth on the bar in- 
osed from 23.9 feet to 27.2 feet. The spring floods pro- 
duced a development the entire length of the jetties, which 
resulted on April 7th, in a channel twenty-five feet deep, and 
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two bandnyl feet wide, which was certified to br Captain 
BrowB. On June ISth, a channel twentr-aix feet deep and 
two handred feet wide was obtained, and on JqIt 10th a cer- 
tificate was given bj Captain Brown, as follows : ** I certify 
that on the 8th day of JoIt, 1879, there was a channel at the 
month of South Pass, throogh the jetties, thirty feet in 
dejith, without regard to width, measured at average flood 
tide, and extending from a wider and deeper channel in 
South Pass, to deeper water in the Gulf of Mexico." This 
was the maximum channel demanded by the law. 

For examination bv those who desire to follow more 
clr>sely the successive changes in the channel, three tables aie 
given in Apj>endices 6, 7 and 17. The first shows the depths 
in the line of the deepest water on twenty-seven sections, 
l)etwoen East Point and Station 128, beyond the ends of the 
jetties, and at twenty-eight different dates between May, 
1875, and Januar}*, 1880. The second gives the total dis- 
tance, in feet, that the various contours were interrupted by 
shoalor water. These contours, eight in number, extend- 
ing from twelve to thirty feet, are drawn from surveys made 
at twenty-five different dates. The third, taken from the 
report of Captain Brown, of July Ist, 1879, shows the depths 
that could be carried through each distance of two thousand 
foot, between East Point and the ends of the jetties. The 
table is made up from fifty-four surv^eys. A study of these 
three tables will show fluctuations in depths and distances, 
increase and decrease, advance and retrogression, but yet 
a general progressive development The fluctuations were 
duo, 

Firnt, — To the variable conditions of the river ; its chang- 
ing vohinio and its sediment differing in amount and charac- 
ter; and 

SrromL — To the construction work which was hurried for- 
ward or delayed by the various causes previously mentioned* 
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relation existing between the progress of the constmc- 
ork and the channel development is shown on Plate 22, 
B^ the materials used in the work during each year, and 
oncurrent results which they accomplished in the re- 
1 of the materials composing the bar, and in increasing 
.^pths of the channel, are exhibited graphically by four 
ir^By each divided into four years, that the eye may catch 
glance the progress of the construction and its results. 

'will be seen by an examination of this plate, that the 
*Tmt of material removed from the bar in four years was 
^ million two hundred and eighty-three thousand one 
^dred and twenty-three cubic yards. This represents the 
esB of scour over deposit in the formation of the channel, 
fihe whole space between the jetties, in the entire distance 
tn East Point to a point one thousand feet beyond the sea end 
the jetties. The central portion increased in depth as the 
unel developed, and over the spaces on each side exten- 
) deposits took place. Discarding this item of deposit, the 
rent moved in all seven million six hundred and seven 
osand one hundred and fifty-one cubic yards of material 
n the bottom, and carried it seaward. 
*late G still further illustrates this subject, and shows the 
3nt of the scouring and depositing influences. The un- 
ded areas on the plate show where there has been deepen- 
since May, 1875 ; the shaded areas show where deposit 
. taken place since the same date. The figures on the 
xt show the increase or decrease in the depths. 
LU examination of Plates A and F, in connection with the 
iparative chart just alluded to, will show to what extent 
i has been formed on the sea side of the jetties. For 
rly a mile beyond the old land's end at East Point, the 
7 growth is above the level of average flood tide, and 
sses and reeds cover ii 
)n the west side of the west jetty the same process is go- 
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iag on, ukl dumps of grass here and there indicate th&t in 
ft short time the whole area inclmleil between the west shore 
•nd the jbttj, aa far seawanl as Station 90, n-ill be above the 
tides and ooTer^d by vegetation. 

We have endeavored b^ these Tuiona charts, sketches, and 
tables to show the zesnlts accomplished in the channel and 
on either side of it Some of the channel results have been 
obtained bj dredging, bnt the amount of material moved by 
this means has been so small, being onlj about one per cent. 
of the whole, that we have not incloded it in the exhibition 
ofresnlts. This artificial appliance has simply hastened a 
result which the corrent had ample power to accomplish, 
as is evident from the fact that it is now able not only to 
maintain the channel secured, but to still further eula^e 
it 

The onsacoessfol attempts made at various times daring 
the constmction of the jetties and auxiliary works to per- 
manently increase the size of the channel, when the condi- 
tions did not exist for maintaining it, show how utterly futile 
it is to attempt anything beyond slight changes in its shape ; 
and they also prove the truth of the theory advanced by Mr. 
Emls, before the jetties were commenced, that it is impossi- 
ble to permanently deepen the channels of sediment-bearing 
rivers without proportionately contracting them. 

The engineer can control only the form of the channel, 

Dragging chains, harrows, and ploughs over the bar at 
times, when channel enlargement was particularly needed, 
resulted in some instances in a temporary increase in depth, 
but with uo permanent increase of channel dimensions until 
the current itself had become sufficiently strong to make and 
maintain an enlarged channel. 

The material of which the bars at the mouth and head of 
's ia composed, is so easily moved by the current that 
htest increase in velocity results in a deepening of 
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the channel, so that it may be stated ii3 practically true that, 
■whatever s'ze of channel the current will mainlain, it will ob- 
tain if only a reasonable time be given it to accomplish the 
desired result ; except in cases of tough clay, where its re- 
moval may be hastened by artificial means. These principles 
have been well proven by the effects of the works at the head 
of the pass, and the foUowing illustration is given to show 
the impracticability of maintaining any artificial enlarge- 
ment of the channel without contracting it In the spring of 
1878, after the eutrance channel had shoaled on account of 
the destruction of Island Dyke, alluded to in Chapter XIT. 
Capt. John Grant, of New Orleans, who had had long experi- 
ence in dredging, conceived the idea of deepening the chan- 
nel by artificially increasing the velocity of the current at 
the bottom. He constructed a machine for this purpose. 
Ou a flatboat about eighty feet long, he erected a strong 
framework and arranged long posts, eight or ten in number, 
to be lowered or raised vertically by being geared to a shaft 
revolved by an engine. Attached to the foot of these posts 
was a board apron, about three and one-half feet wide, ex- 
tending the whole length of the boat, and inclined outward at 
an angle of about thirty-five degrees with the posts. 

The boat, with the posts and apron raised to the surface of 
t-e water, was towed above the place to be deepened, and 
then swung across the current by the tug which was towing 
it alongside ; the apron was lowered to the depth which it 
was required to produce over the shoal, and the boat," with 
the tug still alongside to hold it broadside to the current, 
drifted down stream until the posts, which projected about 
one foot below the apron, caught on the shoal and stopped 
the boat. The current, obstructed by the apron and forced 
under it with increased velocity, quickly excavated the ma- 
terial, thus allowing the boat to drift slowly down stream 
over the shoal, deepening it as it went The water was 
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oshaUt alxiut two feet deeper immediately above the | 
than at the dowi]-etn>am side of the boat. 

'\NTn>n the boat had thus drifted over the shoal and i 
the material either into Southtrest Pass, or into iiitA 
■tiuMStel o( Soatb Pass between the djkes, it was towed 
Id th« ctariiBg point and allowtMl to drift again ov« 
dtoaL When a deepening of aboat six inches ] 
tfccted oTvr the whtJe area required, the apron was loi 
■till iW<'[*r. thoa planing; or sharing off the ohoal by 6 
•iTt rate. Owing to delays, caased by accidents to ti 
Hal br bftd wMiiher, the di«dge did not work contiBU 
Ahh-TiC^ ft <iie«i|)«aia^ at about two fe«t and the rem 
•konft ttf ttnamd aiiie yards of material bora the e 
"WiflMli^ A> mmmm that prodaoed the shoal restora 
Immt WA ■ III Mil ill! Ill, aad thas the channel 
Wm ^mt'mmi V t^ artifieial «P|>(iaiK». aboaled i 
W y ii H i A«l A* I«^'9Mi was abaadoDeti 

TW rM«ltft m I)m ftSS t» y oad the jetties demand oor i 
M anMb."* o« acvsMaA of Ae ■ec eaa itj for their i 
VMMifc. YW <viMmwvTsul ai groc te beft.«« Coi^ress m 

>W «i>fN< j»t«aff t<v=»f»nf Aaa it de ag ngg . Thai 

<«frt^>« v^ lW wW CTgw*. Wi rwA aa tafceace every* 
Ij^ tW Kf«L $twr« W .^dbnal le^Yte <i«riBf tfae Jfofft 

1C%>t<* M>» tw »H(k>Aft» s<< iXsMracw: tJke resslts. 
fV>«. j^ ■mt »mt -jt • I ' tr ^ * Am th i m am -fariams d 
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{he sea end of the jetties are shown on Plate E. In order to 
understand the movements of these curves, their alternate ad- 
vance and recession, an explanation of the plate is necessary, 
for on it the conditions and causes that afifect them, and on 
which they depend, are illustrated. These few irregular, and 
to the casual observer unmeaning lines, are the results of 
much caretul investigation, and they present graphically many 
important facts. The vertical lines on the plate divide the 
whole time into monthly periods. The readings of the sur- 
face of the river on the Carrollton gauge, from May, 1875, to 
December, 1879, are plotted from the daily records. 

The horizontal lines represent every four feet on the gauge, 
and the points of the curve are plotted carefully by the scale, 
so as to represent the exact reading given by the record. 
The curve of mean velocities, extending from February, 1878, 
to December, 1879, is obtained by ascertaining the mean 
depth velocity at the time of making the sediment observa- 
tions. The curve showing ratio of sediment to water is 
plotted from results obtained by taking specimens of water 
from the pass at Port Eads, at various depths, the sediment 
being separated from the water and its relative weight ascer- 
tained. The points on the curve are the means of a great 
number of observations. The dotted curve immediately un- 
der it, showing the ratio of sand to water by weight, is the 
result of observations by Capt. Brown, with a microscope of 
two hundred diameters, by which the sand, or siUcious par- 
tideSy is separated from the clay and its ratio to the whole 
mass estimated. 

The high and low waters indicated by the readings on the 
TJniied States Engineer's gauge at Port Eads are also plotted, 
and the line of average flood tide is drawn through the curve 
of high waters. The material removed in the channel devel- 
opment, which has already been illustrated in the graphical 
squareSi is also plotted on this chart. The points on the 
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Ae vfcofe ehmt is di i id ed isto iq— iti of me himdied feet; 
md tte M iMiit flf moamx or deponkat cadi comer <rf eadi 
i bjphd^ dw c&Btaof the two BUT- 




Tbe total aaioiiBi of Batezial eoonred or deposited 
M then aae eiUiu ed, eittier hj calcalatiwg the pnsm between 
panJlel eecticHts one hmidnd feet ^lart, or hj measuring the 
anas of aeoor and depont and muhipljiiig them into the 
mean depths. 

The two carree which remain to be exjdained are Qto 
twenlj and thirtj feet corres, which show the position of the 
cater face of the bar. They are obtained by means of twenty- 
one parallel ordinates, fifty feet apart, and drawn at right 
angloa to an asnamed fixed line, which at abont Station 115 
extendrt from the east to the west jetty. A skeleton plan, on 
which these ordinates are drawn in heavy black lines, is 
placed under the chart (which ia plotted on tracing linen) 
and the distances are then measured on these ordinates from 
the fixed line to the point where the curves intercept tbem. 
Tho average of these twenty-one distances establishes the 
mean position of each curve, and gives us the points which 
arc plotted and through which the curves are drawn. An 
examination of the plate will show how closely all the curves 
dopoiul upfm tlmt of the Carrollton gauge, which indicates 
t)ie rise and fall of tlie river one hundred and fifteen miles 
abdvc Port Ends. All tho curves rise and fall with it. Thus 
tim ciinvnt, itrt velocity increased by the rise of the river at 
Carrnllton, accelerates the current at Port E.ids ; produces a 
scour iu tho channel, where the waters are confined by the 
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jetties ; brings with itself a larger amount of sediment, wliich 
added to the material scoured from the jetty channel, pro- 
duces a deposit at the end of the jetties and pushes out tem- 
porarily the twenty and thirty feet curves. Then as the 
curve of the Carrollton gauge descends, all the other curves 
on the plate descend with it^for the velocity of the current 
is diminished, its ability to transport sediment reduced, its 
abrading force weakened, and the bar, no longer pushed out 
by sedimentary deposits, recedes by the action of the waves 
and littoral currents. 

The results exhibited on this chart, gathered from contin- 
ued and careful investigation, conclusively prove the theory 
advanced by Mr. Eads during the earlier discussions of the 
jetty principle, that there is a direct and intimate relation 
between the velocity of the current and the amount of sus- 
pended sediment carried by it, so intimate, in fact, that the 
latter depends solely and entirely upon the former, if the 
depth and the local conditions remain the same. 

It will be noticed, that, as the irregularities in the curve of 
the " material removed " become less marked, the twenty and 
thirty feet curves show less movement, especially during the 
last year, when the channel had more nearly attained its full 
development An examination of the twenty and thirty feet 
curves, shows that the former has receded about one hundred 
feet and the latter advanced about one hundred and twenty 
feet, or in other words, that the outer face of the bar in De- 
cember, 1879, was practically in the same position that it 
was in June, 1875. 

The curve method of ascertaining the changes that have 
occurred beyond the end of the jetties is open to criticism, 
for it embraces only the one thousand feet immediately at 
the sea end of the jetties. 

The second method, by which the difference between scour 
and deposit beyond the sea end of the jetties is obtained. 
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in cubic yards of material or in feet of depth, is more satis- 
factory. In making this calculation we shall confine our- 
selves to the area lying in the track of the river dischai^ 
In elucidating the results we refer. 

First — To Plate 23, which shows the increase and decrease 
in depth that has occurred over an area of 178.53 acres be- 
tween the surveys of 1875 and December, 1879, the former 
by the United States Coast Survey, the latter by the Assist- 
ant Engineer of the jetties, Mr. A. O. Wilson. 

On account of the soundings being irregularly spaced, es- 
pecially on the Coast Survey chart, the whole area was di- 
vided into one hundred feet squares and the soundings for 
each comer of each square obtained by calculation. 

The table in Appendix 21 gives the result of the calcula- 
tions. Taking the whole area into consideration, the excess 
of scour over deposit is one million five hundred and ninety- 
two thousand and fifty-five cubic feet, or an average increase 
in depth of 0.2 feet. A large part of the area, however, lies 
on each side of the track of the river discharge, and in the 
spaces where the current is checked by the jetties. By an 
examination of the table and chart it will be seen that the 
mean gain in depth depends upon its position in reference to 
the outflowing waters ; thus in combiaation A, which em- 
braces an area one thousand feet in width, and two thousand 
five hundred feet in length immediately in front of the jetties, 
the mean gain in depth is 1.1 feet; and 

Second, — A more extended area has been surveyed at vari- 
ous times by Capt. Brown (see Plate 24). This area is fan- 
shaped, and extends seaward from the jetties about one mile. 
Its smaller base is three thousand five hundred and fifty-six 
feet in length, and its larger base, one mile distant, is nine 
thousand nine hundred and three feet. It has twenty-one 
subdivisions. By combining those that lie more directly in 
front of the jetties (viz. : seven to nineteen inclusive), and 
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making a comparison between the surveys of 1876 and 1879, 
we find an excess of scour over the whole area of one mill- 
ion and seventy thousand and eighty-seven cubic yards, and 
a mean increase in depth of 1.70 feet The details of the 
calculation are given in Table 1, Appendix 22. On the chart 
the characteristic soundings only are given. If the subdivi- 
sions fifteen to nineteen inclusive are used as a basis for cal- 
culation, and the mean depths of the survey of 1879 are 
compared with those of the Coast Survey of 1875, we find a 
total scour of sixty-seven thousand one hundred and eight 
cubic yards, and a mean increase in depth of 0.63 feci (See 
Table 2, Appendix 22.) 

In June, 1879, Capi Brown made a deep sea survey in 
front of the jetties extending to a depth of three hundred 
feet A similar survey was made in August, 1876. 

The soundings were taken on radial lines over a fan- 
shaped area, extending a considerable distance eastward 
of the jetties. 

While the surveys will answer for an approximate compar- 
ison of results, the soundings do not give the exact depths 
for two reasons : 

First. — ^The distance which the heavy lead sinks into the 
soft mud is a variable and unknown quantity. 

After describing the method employed, which was that of 
an ordinary lead and line, Capt Brown states in his report : 
" The results are as reliable as can be obtained, except by 
the slow and costly use of the accurate apparatus employed 
by the Coast Survey, losing an iron shot at each cast Still 
it must be borne in mind that we have very Uttle knowledge 
of how far the lead sinks into the bottom, and we know that 
this distance cannot be uniform over the whole area sur- 
veyed, and that it may not be quite the same in a certain lo- 
cality at different times." (See Annual Report of Capt 
Brown, June 30th, 1879, page 12.) 
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Second* — Cross cnrrents exist in the gulf beyond the jetties, 
which are caused by the outflowing current of fresh water 
and the littoral or shore current of salt water nearly at right 
angles with it. 

This salt water current^ having a velocity varying from one 
to three feet per second, is sufficiently strong to sweep the 
lead line to one side, making it impossible to obtain accurate 
soundings. These currents are so variable at different depths 
and at different periods, that the ordinary methods of obtain- 
ing soundings cannot be relied upon in depths greater than 
one hundred feet. The comparison of the two surveys, con- 
sidering five lines that nearly coincide in position, shows an 
average advance of the contours seaward of four hundred and 
ninety-five feet. On one of the five lines compared, the dis- 
crepancy between the two dates is so great that it ought not 
to be included. Two of the lines are far to the eastward and 
beyond the deepening influences of the jetties. The two re- 
maining lines lie in the track of the river discharge ; are 
nearly in the prolongation of the jetties seaward, and from 
their uniformity are alone capable of a fair comparison ; they 
show, that instead of an advance of the contours seaward, 
there has been a recession landward of three hundred and 
forty-eight feet. Probably a greater recession would have 
appeared had both surveys been made at the same time in 
the year. 

The channel results have been described and illustrated, 
extending from May, 1875, to July, 1879. From the latter 
date to the present time the channel has continued to im- 
prove. In several localities, especially between Station 6 
and Station 100, where the twenty-six feet channel was but 
very little more than two hundred feet in width in 1879, and 
where the thirty feet channel was very narrow, the twenty-six 
feet channel has now a least width of two hundred and sixty 
feet, and the thirty feet channel has a least depth of thirty- 
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one feet and a least width of sixty feet, with a width of three 
hundred and sixty feet just inside the sea end of the jetties. 

At the head of the passes a navigable channel twenty-six 
feet deep and one hundred and sixty-five feet wide was ob- 
tained and certified to by Capi Brown, on July 10th, 
1879. Since that date the semi-monthly surveys show a con- 
stant increase both in depth and width. The twenty-six and 
thirty feet curves on the west side of the channel, above the 
dyke, have disappeared entirely. The thirty feet channel 
now connects the deeper water of the river with that of the 
South Pass, and its least width is over three hundred and 
fifty feci The channel into the pass is straight and navi- 
gable for the deepest draught vessels. 

Thus very nearly the same depths and widths of channel 
have been obtained at the head of the passes and at the 
jetties. 

The bar at the head of South Pass, described in Chapter 
X., and which, with only fourteen feet of water over it, lay 
like a formidable dam in the entrance channel, has been com- 
pletely removed, and the depth of water into South Pass is 
nearly two feet greater than that into the two larger passes 
on either side of it. 

At the mouth of South Pass the current, which in 1875 
struggled feebly against the frictional resistance of the bar 
that obstructed it, became by the construction of the jetties 
a strong and living force, which, attacking the obstacle in its 
way, swept it far out into the great depths of the gulf, and 
carved out for itself a deep and wide channel more than equal 
to the wants of commerce. 




CHAFTER XXTL 

PEBMAirKKCI Of WOass AND RESULlrS. 

The permanency of the results obtained in the channel 
throngh the jetties and in the gulf beyond them is a subject 
of pftramcont importance. 

The jetties have been built ; -will they endure ? The dun- 
Del has been deepened ; the bar has disappeared, and the 
whole sea-going commerce of the vsllej passes through the 
jetties. Are these beneficial results permanent ? The sedi- 
mentary matters of the South Pass have for five years been 
swept Bo far out to sea that no trace of them has been discov- 
ered in front of the jetties. Will those conditions continue ; 
and will the causes that produced them esist in the future in 
all their force ? 

Many of the roasons for the permanency of all these re- 
sults have been given incidentally in the progress of the nar- 
rative. The wisdom in adopting the jetty plan has appeared 
all through the history of the work, and we believe that, if 
nothing further was said, the candid judgment of our readers 
would uphold us in the opinion that the results described are 
certain to be permanent. "W'e will, however, state more folly 
the conditions existing in the river and the gulf, that affect 
the permanency of the works and their results. 

The principal destructive forces to guard against are the 
gulf waves and river currents. 

During their construction the jetties have at times suffereo 
• " > violence of the waves. On September 15th, 1875, a 

224 
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severe storm yisited South Pass. The wind was from the 
southeast, with a velocity of fifty-two miles per hour. The 
waves wrecked about one thousand one hundred lineal feet of 
mattresses that were floating in position along the east jetty 
near Station 70, where they had been left for several days to 
sink by accumulation of sediment in them. On December 
30th, 1876, a violent storm from the southeast demolished 
several of the temporary wing dams near the end of the jet- 
ties. The waves lifted off and destroyed the top courses of 
the mattresses on both jetties beyond Station 115. On Sep- 
tember 17, 1877, a storm reached the jetties, lasting three 
days. The maximum velocity of the wind was fifty-seven 
miles an hour. * Its direction at first was west southwest, 
then chained to southeast, and from that point veered around 
to the north. A damage of about $1,200 was inflicted on the 
jetties by loss of stone and shattering of mattresses. Three 
other violent storms subsequently visited the jetties, injuring 
to some extent the top courses of mattresses. These storms 
were generally accompanied and followed by storm tides, 
which raised the surface of the water from one foot to eigh- 
teen inches above its ordinary level. These losses and dam- 
ages occurred during the incomplete state of the work, when 
generally the mattresses, loaded with stone sufficient only to 
sink them, presented an unprotected vertical face to the 
waves. Since the construction of suitable slopes of mattress, 
rock, and crib work aroimd the sea ends of the jetties, and the 
building of the massive blocks of concrete, there has been 
no loss nor damage, although several violent storms have 
brought a terrific wave force against the works. 

The height of storm waves at the mouth of the Mississippi 
is from twelve to fifteen feet, measured from trough to crest 
Their force is considerably broken by the long gradual slope, 
over whiok they travel before reaching the crest of the bar. 

No danger from undermining of the jetties by the river cur- 
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rent need be apprehended^ for by the constmotion of the 
wing dams, the channel has been looated at a distanoe from 
the jetty walls and nearly midway between them. The tend- 
ency has been and will continue to be, to form deposits back 
of the wing dams, and along the river side of the jetties, 
which will remove the strong currents still further from the 
permanent works. But even without the assistance of the 
wing dams the channel would have been formed nearly mid- 
way between the jetties, or at least such would have been its 
permanent location. The same causes that formed the slop- 
ing banks of the river and passes, and placed the deepest 
part of the channel equally distant from the banks, where the 
course of the current is straight, would haVe accomplished 
the same result in the jetty channel, with the bank on the 
east slightly steeper than that on the west, owing to the curv- 
ature of the jetties. The currents near the jetties, slowed 
by the friction of the rough mattresses and by the bottom 
in the shoal water near the works, would have dropped 
their sedimentary matters near the jetties, and thus still 
farther increasing the velocity of the current in the centre 
of the channel, would have slowly deepened it The wing 
dams hastened a result that natural causes would have pro- 
duced, so that when these temporary structures are allowed 
to go to decay, the normal forces of the river will not only 
preserve the present form of the channel, but still further 
reduce the depth of water near the jetties and increase it 
at a distance from them, and gradually rectify any irregu- 
larities in the channel alignment that the wing dams may 
have produced. 

Another destructive element, to which works built along 
Southern sea coasts are generally subjected, is the " Teredo 
Navalis," or sea worm, which lives upon unprotected wood- 
work. ^4. 

Captain Brown's examinations of willows obtained on the 
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sea side of the end of the east jetty, from a depth of about 
eighteen feet, show, as he states, that the teredx) enters the 
willow stick when jonng through small holes no larger than 
the puncture of a pin, and works along through the willow 
lengthwise with the grain. "The avenues made by the 
worms finally leave the willows a compact mass of nearly 
parallel tubes, lined in many places with a calcareous sub- 
stance * * * much like a thin shelL This seems to 
lend some degree of toughness and strength to the damaged 
wood. ♦ ♦ ♦ Where considerable sediment has settled 
on either flank of the jetties, the mattresses are mostly filled 
with mud and sand, * * * and all specimens of wood I 
have seen, known to have been completely buried in, the mud, 
are entirely free from worms or their traces." 

The reports of the Boards of 1877 and 1879 confirm the 
opinion of Capt Brown, that the teredo cannot penetrate 
into the body of the work, and they say : " The teredo does 
not- attack wood where the free access of sea water is im- 
peded. Those portions of a stick buried in mud or sand, or 
packed around with mud or sand, are secure. We have no 
reason to believe that the teredo has penetrated or can pen- 
etrate far into the interior of the mattress courses ; we have 
pretty good reason to believe that the foundation matresses 
are and will remain secure ; and probably also the bulk of 
the interior of the masses of. willow work." (See Appen- 
dix 18.) 

The subsidence or settlement of the jetties, especially at 
their sea ends, is a subject of considerable importance. 

It is evident from the record of the pile driving, given in 
Chapter XTL, that from the land's end to the crest of the 
bar, any settlement recorded must be due to compression of 
the mattress work. 

Beyond the crest of the bar, where more recent deposits 
had taken place, there is no doubt that during the earlier 
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stages of the work the foundation mattresses, on accoont of 
the Bnperpoged weight of other mattress work and stone, 
settled several feet into the foundation of mad on which thej 
rested, and it is possible that the foundation itself also set- 
tled from oompressioo. 

CapL Brcwn, in his report of Jnlj, 1877, speaking of the 
end of the east jetty, which he says ontil lately had been 
gradually sinking into the soft bottom beneath it, says : " The 
former rapid rate of settlement has intermitted, at least, and 
its oeesation may be permanent." In his report of May, 1678, 
he states that in five and a half months the snbsidenoe of the 
jetties is about six inches. In his report of June 30, 1879, he 
stated that the concrete blocks seemed to be ""H"g at an 
average rate of from six inches to one foot yearly, bat that it 
was difficult to ascertain how mnch of this settlement was 
due to condensation of the mass of the work, and how nmcli 
to other causes. 

Levels taken by his assistants every month since the con- 
struction of the concrete blocks show, that between Station 
103 and the end of the east jetty, the averse settlement in 
ten months was about five and one-half inches. The least 
amount of subsidence of any one block was two inches, and 
the greatest amount eight inches. On the west jetty the 
average amount in nine months was four inches, the least 
three -qiiarters of an inch, and the greatest eight inches. 

The least subsidence of three-quarters of an inch occurred 
about four hundred feet from the sea end of the jetty, 

The irregularity in the degree of settlement in the blocks 
of both jetties, shows that the sulisidence is caused mainly 
by compression of the mattre.ss work, and not by its sink- 
ing into the foundation on which it rests, nor by the subsi- 
dence of the foundation itself, for if either of the two latter 
were the causes, the settlement of the blocks would be 
uniform, or at least in a gradually increasing ratio toward 
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the ende of the jetties. (The amount ami rate of suliBidence 
of the coucrete work is shown in detail in Appendix 23.) 

Thus we see that the four destructive forces to which the 
jetties are exposed, namely, gulf waves, river currents, the 
teredo, and subsidence of the works, have not seriously 
affected them during their construction and while incomplete 
and unprotected. 

The expected increase in the Tolume of water flowing 
through the jetties will serve not only to perpetuate the re- 
sults obtained, but even to enlarge the channel. The full 
normal section is not yet obtained. The average area of the 
section of the pass above Grand Bayou was, in 1875, about 
twenty-four thousand stiuare feet The present minimum 
section of the jetty channel is twenty thousand square feet 
After the contraction of tlie entrance channel at the head 
of the pass, there was during two years a gradual contraction 
of the channel between the head of the pass and Grand 
Bayou. Since 1878, the increase iu the volume entering the 
pass, due to the continued enlargement o( the section between 
the dykes, has not only prevented further contraction, but has 
commenced an enlargement. The enlargement of the section 
of the pass below Grand Bayou lias been progressive since 
the construction of the dam across that outlet. This ia 
shown very clearly by the annual surveys of the pass by Capt. 
Brown. 

The average depth of scour over the whole widtli of the 
pass during the four years between June, 1875, and June, 
1879, was 1,13 feet, and the amount of the material removed 
was seven hundred and thirty-seven thousand five }iundred 
and thirty-six cubic yards, 

Tlie area of section in the jetty channel will, no doubt, 
eventually be fully equal to that of tlie pass above Grand 
Bayou. ---Mr. Eads and Sir Charles Hartley have from the 
first contended that the channel through the jetties will be 
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even larger than that of the pass itseli^ and, in support of 
their opinion, allnde to the effect of the jetties at the Snlina 
month of the Danube, which, though six hundred ieet apart, 
have produced a depth greater than that which exists in the 
pass, where the banks are but four hundred and fifty feet 
apari 

The conditions at the mouth of the South Pass are still 
more favorable on account of the tidal flow, which sometimes 
at the bottom attains a velocity of L6 feet per second, when 
flowing in, and a much greater velocity when flowing out 

The constant deposition of sediment, which has been going 
on since the work commenced, will no doubt continue until 
the embankments against both sides of the jetties have 
everywhere, except at their extreme sea ends, reached the 
height of average flood tide. This natural action, with the 
artificial embankment of gravel, that has been placed above 
the datum plane on the • slope of rubble stone and against 
the concrete blocks, will make the whole work impervious, 
and render the jetties as tight as the earthwork of the best 
reservoir embankments. 

The enlargement of the channel during the last ten months 
is shown by the fact, that during the first five months after 
the maximum channel was obtained, the channel was reported 
by the inspecting officer to be deficient thirty-one days either 
in width or in depth, but during the second five months not 
a single day. There is every reason to anticipate a channel 
much wider and deeper than now exists. The restoration 
of the normal conditions at the head of the passes; the in- 
flow of a greater volume of water ; the permanent closure of 
Grand Bayou ; the final imperviousness of the jetties, and 
the maintenance of these favorable conditions by the stabil* 
ity of the jetties and auxiliary works, insure for the future a 
channel whose dimensions will be much beyond the require^ 
ments of the law. 
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In discnsfling the permanency of the results obtained in the 
gulf beyond the jetties, it will be necessary to understand. 

First. — The natural conditions that exist at the mouth of 
the South Pass, and 

Second. — The new conditions that have been introduced by 
the construction of the jetties. 

The natural process and order of bar formation at the 
mouths of the passes have been described in preceding chap- 
ters, in the description of the delta and in the discussions of 
the causes that produced the bars. At the mouth of South 
Pass the conditions differed in some respects from those of 
the two larger passes. The volume of its discharge, and con- 
sequently that of its sedimentary matters, was much smaller ; 
the slope of the outer crest of the bar was much steeper, 
and the mud lump formation had nearly ceased. 

The bars at the mouths of the two great passes are largely 
composed of mud, while the bar at the mouth of South Pass 
is of hard sand. The cause of this difference is to be found 
in the fact that the power which wave action gives to sea 
water to suspend sedimentary matters decreases with the 
depth. 

If we assume any given area, say one mile square, in front 
of either one of the passes, it is fair to assume that for equal 
depths the waves give to the water over such area an equal 
power to sustain the sediment The lesser depth formerly 
existing at South Pass would give a greater power of suspen- 
sion than that which the water possessed over the bars at 
the greater passes. 

The Southwest Pass discharges about four times the vol- 
ume of the South Pass; therefore the wave action at the 
Southwest Pass is less able to hold up in suspension and 
leach out the lighter or muddy portions of the sediment dis- 
charged .bv the river. At the South Pass this leaching out 
process being thoroughly accomplished, the sand alone re- 
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In Februrr, 1S7S, Prc^ Henzr llilcliell, ci the Uailed 
ScA:es Ccafit SorreT, m^de obeeinlioiis to decide fliis qnee- 
tioQ. At the date of these o tecne liQDe tlie weefther was 
calm vith e slight breeae bom the nocth. He eetaUished 
one section across the pass at the li^thoaae, and annthfnr 
about tvo thoosand tvo handled feet in length in twenty feet 
of water, immedialelj bejond the crest of the bar, and paal- 
kl with the face of it Carefol ganging of the Tolnme pass- 
ing throogh these sections gave twenty-three thonaand fiye 
hundred and fortT-seren cubic feet per second at the li^^t- 
house and one hundred and seven thousand five hundred and 
ninety-six cubic feet per second at the section outside the bar. 
This was more than four times as much as the former, althou^ 
a considerable portion of the volume had escaped laterally 
over the outlying reefs before reaching the crest of the bar. 

The average velocity, from surface to bottom, was thirty per 
cent greater than that at the lighthouse, and the maximum 
velocity of the six feet depth was one hundred per cent 
greater. A deflection of the current to the westward was no- 
ticed. These observations proved the existence at that time 
of either a littoral current or a race of the sea. (See IT. & 
Coast Survey Keport, 1875, Appendix Na 11, page 189.*) 

On May 27th, 1874, Mr. Bayley published a letter in the 
New Orleans Picayune^ in which he gave some facts relative 
to a littoral current He referred to the captains of steam- 
ships and to the experience of fishermen, to prove that there 
is a regular coastwise westerly current, except only when tem- 
porarily checked by westerly or southwesterly gales, and that 
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ftteamers make better runs westward tliaii eastward. He re- 
ferreil to tlie Coast Survey report of 1853, to show that impor- 
taut changes at the Grand Pass entrance to Barrataria Bay 
were caused hy the strong westerly currents of the gulf. He 
says further " modern current charts correctly represent the 
great equatorial current, as sweeping in its resistless course 
around the Gulf of Mexico, across and near the mouths of the 
passes, and that an eddy current commences there and flows 
westward along the Louisiana coast." 

Observations and experience during the construction of 
the jetties show that the shore cuirent which exists there 
IB not always westward, but under the influence of westerly 
vinds, has sometimes been found to be quite strong to the 
eastward. 

On March 13fch, 1878, Captain Brown found a current of 
three feet per second at the bottom, moving to the eastward. 
The location of his observation was six hundred feet beyond 
the end of the jetties, in twenty-eight feet depth of water. 
The surface current of fresh water was moving straight out 
But the prevalence of the westerly current, which is doubt- 
less due principally to the prevailing winds, is shown by the 
fact that the drift logs of the Mississippi Kiver, drift lumber 
from the jetties, and the buoys along the delta that break 
fc^m their fastenings, are found invariably along the coast of 
western Louisiana and Texas. 

We- have thus given the natural conditions, as far as relates 
to bar formation, wave force and current action. The jetty 
construction has, however, brought with it the following uew 
conditions : 

First. — 'Where there was formerly a sluggish river current 
about eight feet deep, there is now at flood river a swift our- 
lent over thirty feet deep ; and 

Second. — The protrusion of the jetty walls into the salt 
.irater currents has greatly increased them on the same prin- 
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ciple that a dyke built out into a riyer cnirent will greatly 
increase its velocity opposite the end of the dyke. The 
strong volume of fresh water flowing out of the jetties can- 
not be thrust aside at once by the cross current of salt water, 
nor can the volume of salt water sweeping with great force 
past the end of the jetties be held back by this volume of 
fresh water, which, like a great obstruction, is thrust out into 
it The result of these two forces, meeting at right angles 
nearly, is a depression of the salt water current into the un- 
stable gulf bottom, and a consequent scour and removal of 
the material to restore the sectional area. This action at 
high river nearly counterbalances the depositing action, 
and during low river the quickening of the gulf currents 
caused by the jetty walls projecting into the sea, is shown by 
the marked deepening that always occurs at such seasons, 
and by the invariable recession of the face of the bar. The 
influence of the new conditions created by the works of im- 
provement upon the outlying ridges, shoals and lumps was 
very clearly exhibited by two models prepared in plaster for 
the Paris exposition of 1877, by Mr. Schmidt. These models 
represented the condition of the South Pass bar in 1875 and 
1877 respectively. The marked elevations existing at the 
former date beyond the crest of the bar, had been leveled 
and reduced in all their dimensions by the deeper flowing 
volume of the river and the stronger cross currents of the 
gulf. 

Thus the leveling and disturbing influences of the waves, 
and the eroding influences of the salt water currents and the 
river floods, have for five years prevented an advance of the 
bar. In place of pushing the bar into the gulf at the rate of 
six hundred feet per annum, or a total distance of three thou- 
sand feet, as was predicted by Gen. Humphreys, the jetties 
have not only cut the bar entirely away and stopped its ad- 
vance, but have deepened the gulf beyond them. 
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The commercial benefits obtained by the construction of 
the jetties Lave been no less marked than the natural results. 
Five years ago the vessels, when loaded to eighteen feet 
even, were with great difficulty towed through the narrow 
ditch dug by the government dredges at the mouth of the 
Southwest Pass, or were delayed for days while the bar was 
blocked with other vessels. Now the Great Eastern can pass 
in or out witli safety. A record of the navigation of 8onth 
Pass is given in Appendix 24 A study of this table shows 
the following : namely, that since the opening of the pass to 
hvigation in 1877, and the discontinuance of work by the 
'government dredge boats at Southwest Pass in August of 
that year, there has been a considerable increase in the num- 
ber of vessels, crossing the bar, especially of steamers, and 
also a great increase in draft. 

The steamers increased in number from five hundred and 
;hty-8even in 1877, to eight hundred and forty in 1879, and 
the number drawing from twenty to twenty-four feet in- 
creased from eleven to one hundred and thirty-four in the 
same period, of which number fourteen drew twenty-three 
feet and over. The maximum draft of 24' 6" was that of the 
Bteftinship City of Bristol, of the Inman Line, on October 
3l8t, 1879. 

The increase in exportation from one source alone may be 
Been by the following extract from the annual stjitement of 
le " Trade and Commerce of St. Louis " for the year 1879 
iported to the Merchant's Exchange of that cfty. " Direct 
lipments to foreign countries from St. Louis, in tons, by rail 
iroiigh the Atlantic ports, and by river through New Orleans : 
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This statement shows that the increase in exports Tia the 
month of the river is three times greater than that by ndl to 
the Atlantic seaboard in the time mentioned. 

The benefits that have accmed abeadj to the agzionliiirB 
and commerce of the Mississippi Yallej are dearly shown 
by the following extracts from a letter dated New Qrleanfl^ 
La., May 28th, 1880, and addressed to the author by Gen. 
Cyrus Bussey, an eminent merchant and President ol the 
Chamber of Commerce of that city, and one of the early 
friends of the jetty enterprise : 

" Since the completion of the jetties there have been no 
complaints of detentions at the mouth of the river. Yessek 
of the largest class pass through the jetties folly loaded with- 
out touching the bar ; to illustrate, reference is called to the 
steamship Australian which sailed from New Orleans, May 
the 11th, drawing twenty-three and a half feet, with a cargo 
of four million and eighty-six pounds, equivalent to eight 
thousand two hundred and twenty bales of cotton. 

"During the month of May vessels drawing tyrenty-three 
and one-half feet have arrived at this port, bringing large 
cargoes of merchandise, which have greatly increased the 
value of the imports at the port of New Orleans since the 
completion of the jetties. The effect of the jetties on the 
transportation lines of the country cannot yet be estimated; 
that the effect has been to lower the rates on all transportation 
routes from the Mississippi Biver to the seaboard, cannot be 
denied. Prior to the construction of the jetties the commerce 
between New Orleans and foreign countries was carried on 
by vessels which could not load deeper than eighteen to 
nineteen feet, and then they ran great risk of detention for 
an indefinite time before getting to sea. These facts prevented 
many vessels from coming to this port ; those that did come 
demanded and received high rates of freight, ^i»-eighth8 
penny to seven-sixteenths penny per pound for cotton to 
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liverpool, and twelve pence per bualiel for grain. During 
past season the rates have been one-quarter penny to 
iree-eighths penny per pound for cotton, and seven pence 
ir bushel for grain, while the exports have been largely iu- 
'creased, amounting to over one million eeven hundred thou- 
sand bales of cotton against one million four huntb-ed thou- 
sand last year, while the shipments of grain have more than 
trebled those of the year 1878, and are rapidly increasing. 

" Large fleets of barges are being built to carry grain from 

St Louia and other jjoints on the Mississippi Kiver to New 

irleans ; while at this port the facilities for handling and 

iring grain are being greatly increased ; floating elevators 

■■of immense power are being constructed, while new elevators 

\*ery large capacity are to be constructed on land ; the 

'ge elevator which stood emptj' for years before tlie jetties 

■ere constructed, is now full, and there is a demand for stor- 

capacity equal to half a million bushels, which cannot be 

supplied. 

" The low freights made possible by the jetties have 
effected this large increase iu the exports from this port. 
,e saving on the freight on the cotton, grain, cotton seed, 
oil cake, and other articles, including staves, etc., ex- 
ported from New Orleans for tlie year ending 31st August, 
1880, will exceed $4,000,000 over the freights tliat would have 
had to be paid, if the jetties had not Ijeen constructed. This 
not the only saving ; there has been a reduction in the 
ites of insurance, and a perceptible saving in time, which is 
at) important consideration, as the value of the cargo of a 
ehip is on interest until it is delivered to the consignee and 
sold. There being no longer any detention on the bar at the 
loath of the river, we hear no complaints of heated cargoes 
grain arriving in foreign ports from Now Orleans. The 
d chamcter of the grain shipments from this port is fully 
itabliahed. If, in addition to other atlvantages, we consider 
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the reduction in freights on the river transportation, caused 
by larger cargoes being carried, owing to the increased de- 
mand caused by the jetties, we may safely estimate that the 
sum saved to the producers in the Mississippi YaUey, on that 
portion of their productions finding a market through New 
Orleans, amounts to five million dollars annually. The value 
of the jetties to the commerce of the whole country cannot 
be estimated." 

Not only should the reduction of freights on products that 
are shipped via New Orleans be credited to the jetties, but 
also on all those products whose natural route to onarket is 
by the Mississippi Biver, but which find their way to the 
Atlantic seaports by the various railway lines, for they have 
been forced by the jetties to reduce their rates to compete 
with those of the river. Therefore, the annual saving as es- 
timated by Gen. Bussy as resulting from the jetties should 
be largely increased. 

*^ Westward the star of Empire takes ^ts way.** Already 
three-eighths of the whole cotton crop of the United States is 
grown west of the Mississippi Biver. In 1849 the center of 
the wheat-growing belt was east of Cleveland, and that of the 
com-growing belt between Cincinnati and Louisville. 

At the present time the center of both belts is tcest of the 
Mississippi; the production of wheat reaching now about 
400,000,000 bushels per annum, and com about 1,600,000,000. 
This westward movement of the grain center increases the 
cost of transporting the grain to the Eastern ports by rail, 
and draws these immense productions toward their natural 
outlet to the world, via the Mississippi Biver. 

These natural and inevitable tendencies of agriculture and 
commerce have already accomplished the improvement of 
the mouth of the river, and they now demand the removal of 
all obstructions in this great commercial highway of the 
nation, from New Orleans to St Louis. 
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As this history draws to a close, it is proper to mention 
those who have been the friends of an enterprise, that by 
overcoming all financial and natural obstacles, has accom- 
plished results of such great importance to the country. 

The record commences with those to whom this work is 
dedicated. In no legislation during the past ten years has 
the wisdom of our lawgivers and the executive officers of the 
government been more clearly shown, than in the enactment 
and execution of t}iose laws that pertain to the work that has 
given the commerce of the Mississippi Valley an open biveb 

HOUTH. 

Among the merchants, bankers, capitalists, manufacturers, 
and others who assisted the enterprise in various ways, stand 
out prominently the individual associates of Mr. Eads and 
the stockholders of the South Pass Jetty Company, who in- 
vested their money in the jetties at a time when they were 
considered a doubtful experiment, and who were willing to 
trust to the success of the enterprise for the return of their 
investment 

The civil engineers of America and Europe, with a few ex- 
ceptions, favored the jetty plan and gave it their hearty sup- 
port The members of the American Society of Civil Engi- 
neers, especially, evinced a deep interest in the work, and 
visited it . during their annual convention at New Orleans in 

1877. They, above all others, have reason to honor the 
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illastrious member of their society who, in Congress, gained 
for them a signal victory by establishing the precedent of in- 
trusting our national hydraulic works to civil engineers, who 
are especially fitted by education and experience for the dis- 
charge of such important duties. 

The laborious scientific investigations of Capt M. B. 
Brown, United States Inspecting Officer, constitute a valu- 
able contribution to the science of civil engineering, and while 
they reflect credit upon the patience and skill of that officer, 
they furnish proof of the correctness of those theories upon 
which the expectation of the success of the works was based. 

Though a great sufferer from health impaired on other 
works, he performed faithfully for four years the duties de- 
volving upon him. He died at his home in Lawrence, Mass., 
AprU 10th, 1880. 

During his long and enforced absence at various times, the 
surveys and office work were intrusted to Mr. C. Donovan, 
his chief assistant, whose experience and good judgment es- 
pecially fitted him for the peculiar and difficult position in 
which he was placed. 

The author, as the resident engineer, desires to place on 
record the efficiency and faithfulness of his own Engineer 
Corps — Max E. Schmidt, W. Leslie Webb, W. S. Morton, 
H. W. Parkhurst, F. A. Gladding, A. O. Wilson, and Willard 
Lawes — whose zealous interest in the performance of their 
duties greatly lightened his own labors and responsibilities. 

Li closing this record of honorable mention we allude 
briefly to the employees, who by arduous and faithful labor 
established a claim to high regard. The list of their names, 
which, if space permitted, might be greatly extended, is given 
in Appendix 25, that wherever this record of a great work 
goes, it may be known whose faithful labor performed the 
work that has accomplished such beneficial results. 

More than to any other person engaged in the construction 
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the jetties are indebted to Mr. James Andrews. He not 
only embarked Iiis private fortune in the work, and aided it 
by his knowledge and long experience on public works, but 
with a remarkable energy he pushed it forward to comple- 
tion. Through all the vicissitudes of the work, often dis- 
heartening, he preserved not only a steadfastness of purpose 
and an integrity of character, but such a persistent determin- 
ation to achieve success in spite of all opposing influences, 
that he inspired and maintained confidence in the minds of 
all his associates in the enterprise, and thus contributed 
most efficiently to its successful issue. 

However great the praise due to others, too high a tribute 
cannot be paid to James B. Eads, who conceived the jetty 
project and secured its adoption, and to the triumphal com- 
pletion of which he so earnestly devoted himself. 

The deep and permanent channel at the mouth of the Mis- 
sissippi Biver is an imperishable monument to his genius. 

With a few words to express our utmost confidence in the 
principles which have been demonstrated by the works we 
have described, and whose success we have chronicled, we 
close this history of their construction. 

In a score of centuries the South Pass jetties may be bur- 
ied beneath the vast deposits, which the river floods will ac- 
cumulate upon and even beyond them, as the delta advances 
into the gulf, and it may be necessary for some generation in 
the distant future to repeat the work of this ; but the jetty prin- 
ciple has been so clearly proven to be in perfect harmony with 
the laws of nature, that either at the mouth of the South Pass, 
or some pass of the Mississippi Biver, jetties will be main- 
tained forever. So long as the husbandman tills the soil 
of the great valley, so long shall he find for his produc- 
tions a natural highway to the world through an open river 

mouth. 
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EXTlicTS FRO* Hbpohts upos Fost St, TniLip Canal hid Cotisnjjarmi 
OF Jetties fob. thk Improvement of the Mouths of the Mississippi; 
BEING Appekuis R (in part) of Tse Annual Kepobt of tbe Cbief op 
ExaiKEBBS FOR 18T4. 

rn nlUma- 

New Yors, January 13, 1874. 
The Boanl n[ Engineers convened by Special Orders No. 83, heudquarters 
Corpe o( Engineere, Washington, D. C, dated June 3Cth, 1878, to report upon 
the project of a ship-canal to connect the Mississippi River with the deep 
irstars of the GuK of Meiico, liaving had the matters referred to them cxteniied 
bj the following instructions, viz. : 

Office of the Cdief op K.voineerb. 

Washinotos, D. C, Oelobtr 3, 1673. 
Sib ; In reply to your letter of the 24th ultimo, 1 am directed bj the Chief 
of Engineers to say that it is allowable and desirable U> have the views of the 
Bowd of Knginet^rs on the queftioii as to the eipedicnc; of improving the nav- 
Ifable outlet of the Mississippi, by the Fort St. Philip Canal, as an altemaUve 
to, or R simultaneous racusiire, perhaps, with the improvement of the pnsscs. 

Tbe report of Capt. Takolt, of January 30th, is in the hands of the Dopyist, 
•nd will be furnished you as soon as possible. 

Very respectfully your obedient servant. 

John G, Parke, 
Miyor of Engineers ! 
OoL J. G. Barnard, 

Corps of Enginctrs, 

h»ve the honor to submit this rei>ort : 

The improvement of the pusses has usually been discuweil in reference to 
the application to them of the jetty sj'stcm, or of dredging, in conjunction 
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with e»cb other, or sepanUel j, and the board propose to confine their attentkn 
to these methods. 

The depth of water over the bar to serve for commercial, nayal, and mill- 
tarr purposes, it is assamed, should be the same as that selected for the 
drau^t orer the miter-sill of the proposed ship canal, viz., twenty-five feet at 
extreme low water of the gull The pass to be improved is assumed to be Pass i 
Loutre: this having been selected bv several engineers advocating the improve- 
ment of the mouths of the Mississippi as the best adapted to the application of 
the jettv svstem. 

In order to advance the low-water twenty-five foot curve of the f'hannel of 
the pass from the point where this depth ceases to obtain to the bar, it would 
be necessary to construct parallel jetties, of the same distance apart as the 
shore-lines of the {lass where the re()uired depth is excavated. 

These considerations fix the length of each jetty at about twenty-four thou- 
sand foet^ and the distance apart two thousand two hundred feet. 

The top of the jetties must be held low, not higher than the banks from 
which they extend, because additional height, while adding to their cost, would 
not induce the passage of more water between them so long as the banks of the 
river above are at a lower level. An elevation of the jetties above the banks 
from which they spring would, in f;ict, endanger the latter in the presence of 
a rise overtopping them, especially at the points where the jetties and banks 
unite. 

The debouch of Pass a Loutre by two mouths makes it necessary to close 
one of them, and this operation is supposed to be performed by the north jetty, 
constructed across the northern mouth. 

An ins|iei'tion of the map of the pass, to fix in the mind the necessary 
course of the northern jetty, will show that the present direction of the run- 
ning wntors will be deflected by this work, which forms a concave bend to re- 
ceive them, and a considemblo scour of the bank must necessarily ensue, 
causing the foundations of the jetty to be undermined, unless effective meas- 
ures arc taken to prevent such catastrophe. 

The Botinl are unable at this time to suggest any remedy except to sink the 
foundations deep I'nough to l>e out of reach of these influences. As to how 
great this depth should be to insure safety, the Board have no certain means 
of judging, but it may Ix? twenty-flve feet, or even more. 

The cK>sing of the northern mouth, which, following the line of jetty would 
be a work operating to deflect the present direction of the currents, and over 
seven thousand feet in length, is an undertaking of great delicacy, the cost of 
which, in a soil of the cliaracter pertaining to this locality, might prove to be 
excessive. Success in this operation is, however, necessary to the application 
of the jetty system to the pass under consideration, and must be sought at 
whatever cost, in order to accomplish the desired improvement of navigation. 
It is important to say that the advance of the jetties, step by step, will cause 
deep holes to form at their extremities, due to the escape of the waters as soon 
as released, and a consequent excavation of the loose soil, which will much in- 
crease the depth and cost of these works. 

The dislodgment, by the operation of the jetties, of the immense quantities 
of material from the sides and bottom of the channel would bring the scouring 
force into contact with the interior of the banks and shoals, which consist gen- 
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«ralt;of soil inferior in hardness and Rironeis: and it would tie impteubte bo 
to ibf the limita of this disturbing action that it might not often reach the jet- 
ties themBelves, 

The long, low Imnksand the shoals of the delta do not owe their existence or 
pennoneneo to anythinR inherent in the strength and consistence of the soil 
composing them — for on these points all testimony agi«cs — but upon the action 
of the waves and currents constituting an area of equilibrium, in which the 
particles are deposited and retained. 

But as these forces are not always as to effect, but only periodically, in 
equilibrium, it necessarily follows that changes in the Ehoals anil banks are 
conrtantly necurring, not enough, indeed, lo interfere with the general ilevel- 
opment of the delta, which appears to advanco by virtue of uniform laws, but 
quite suiHcient to endanger and even destroy (he moslskilltully designed works. 

This consideration of the unstable and treacherous nature of the shoals and 
banks is necessary in order lo fix the mind upon the cost and risk as well as 
upon the disappointment which would likely attend an attempt, upon auch 
(otmdations. to construct works to coerce or control the currents of the passes. 

An estimate has been prepared by Capt. Howell, engineer in charge of 
the jetties described in this report, supposing them to rest upon the natural 
bottom, without settlement, as follows : 

Fascines and ballast, at ^5 per cubic yard $2,64S,2S0 00 

Riprap stone. »7 per ton 3,241,087 60 

Total HTSCai? 00 

If settlement and the otiier probabilities enhancing the cost of this work, as 
•Iready discussed, Ije considered, it appears entirely within limits to state that 
the above estimate should be doubled. 

Assuming that it will Like about four years to complete the jetties to the 
present twenty. flve-foot curve outside the bar, and estimating the least yearly 
advance of the bui at two hundred and fifty feel, it would be profier to add to 
the estimate already the cost of two thousand linear feet, equal to 968.8S3, 

There Is, bediles, the estimate for future annual estensions to keep pace 
with an increased advance of the bar, which by the same authority would bo 
91,618 per linear foot of jetty. 

The ncjct step in order Is to consider tha effects of these jetties, supposed lo 
terminate at the curve of twenly-live feet outside the bar, upon the depth of 
water in the channel and upon the bar; and it will be first supfiosed that tbo 
jetties, if projected too far agnrt, should near the bar be brought together 
tofOciently close to insure the desired scouring effect upon the bur. 

Would this Btate of things, thus produced, endure for a considerable time, 
or for a period sufDeicnt to fill up the deep apace ahead in the gulf to a dis- 
tance equal to the present interval Ijetweon the Icrminntion of the iwenty-flTe- 
fool curve in the channel and the outer crest of the bar ? 

The principles upon which a reply to these questions depends have been ei- 
haostively treated in Chapter VIII of Ilumphrei's and Abbott's Report on the 
Physici and Hydraulics of the Mississippi River: and there is nothing mote lo 
add, except the conclusions which follow from that report. 

liet us suppose, as the fliat effects of the jetties, the twentf-ftve-foot curve 
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to hare adranced to the original outer crest of the bar. It wfll be loimd ihai 
the position of the crest has already adranced, dne to the lai^ amount exca- 
rated from the sides and bottom of the dmnnrf, and the oidniaij supply of 
materials which arc rolled on the bottom and deporited on the outer slope; and 
it is not certain that there would be a full depth of twenty-five feet at the new 
crest, on account of the tendency to form the upper surface of this deposit co- 
inciding with the angle at which the river waters emeiging from between the 
pier heads would be deflected upward by the waters of the gulf, an effect 
which the spread of the river waters, after their release from the confinement 
of the jetties would increase. The succeeding fiood, while advancing the bar, 
should upon the same principles, still further decrease the depth over its outer 
crest ; and every advance of the bar would be followed by a similar result. 
Hence the jetties, in order to retain the depth gained, should keep pace in 
their extension with the progress of the bar. At high water of river, the de- 
posits are made exteriorly; at low water, interiorly. During the changes 
from high to low water, the deposits are made between these two, or on what 
is ordinarily considered the bar. 

A condition of things likely to occur periodically, whereby a medium stage 
of the river, without high floods, might be maintained, would cause unusual 
deposits upon the bar; and hence an additional reason for the conclusion, ap- 
parent alrea<iy from the first portion of this discussion upon the bar, that in 
order to secure, at all times, a depth of twenty-five feet, provision should be 
made in the arrangement of the jetties to excavate to a depth greater than 
that ♦ « » • 

The difliculties at the mouth of the Mississippi, so far as concerns the im- 
provement by jetties, res<>lve themselves into three sources : 

1. The al^sonce of a littoral current. 

2. The yielding nature of the banks and shoals. 

3. The abundant e of deposits. 

The first and thinl combine in the yearly and rapid extension of the bar, 
and compel the works of improvement to continue at a heavy annual cost un- 
til their entire abandonment. 

The second makes their construction difficult and their maintenance improb- 
able, unless deeply foundefl at a very heavy expense. 

All the principjil objections to the improvement of Pass a Loutre necessarily 
apply to the Southwest Pass. ♦ ♦ ♦ ♦ 

Upon a review of the practical difficulties which the adoption of the jetty 
S3rstem of improvement at the mouth of the Mississippi would entail, and a 
due consideration of the original cost of construction and of annual extension, 
entertaining doubts, moreover, of the suocessful issue of the attempt, the 
Board does not consider it advisable to recommend it. 

With regard to the cost of this operation, owing to the uncertain nature of 
the problem, made so by the peculiar risks attending it, the Board find it im- 
possible to fix any reliable limits. 

The estimate in this report, made upon a hypothesis favorable to the pro- 
ject, indeed, but which does not exist, is useful only to convey to the mind 
some idea of the magnitude of the undertaking. 

As an auxiliary to the improvement by jetties of the mouths, dredge-boats 
must be employed to remove mud-lumps. 
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The other means of improving the depth at the mouths, bj the stirring-up 
process, has already been put to the test of practice. • * • 

The effect of the stirring-up process is to sift out the finer, leaving on the 
bottom the heavier, sandy particles, thus forming a surface harder than the 
natural one of the bar. Nevertheless, vessels pulled with powerful tugs are 
drawn through with a draught greater bv one foot than the depth of the chan- 
nel. This operation would not generally succeed with long, sea-going steamers. 

The results so far do not warrant the Board in estimating a greater depth 
than eighteen feet at extreme low water as capable of being maintained at the 
passes by means of the stirring process. This is inadequate to the require- 
ments of the naval, military, and commercial services. 

Although the stirring-up process cannot, therefore, be made a substitute for 
a project affording the proper depth, it should be continued until such project 
shall have been completed. 

It is understood that one member of the Board of 1852— Maj. Chase (now 
deceased) — ^was in favor of the canal project, (Note D.) Another member, 
Maj. Beauregard, has expressed his opinion very emphatically in favor of a 
ship-canal, and doubtfully as to the jetty system. This testimony is valuable, 
as springing from the matured judgment of an experienced engineer, well ac- 
quainted with the subject he discusses, and is an evidence of a prevailing con- 
viction which points to the fact that the time has come for obtaining an outlet 
to the ocean of depth sufficient to meet the necessities of the great valley of the 
Mississippi, and that the canal offers the best and most certain means of attain- 
ing this result. 

John Newton, 
Lieut, Col. of Engineers, Brevet Maj, Oen, 

Q. A. GiLLMORE, 

Mqf. of Engineers, Brevet Maj, Gen, 

Wm. p. Cratohill, 

3faj, of Engineers, 
Q, Weitzel, 
Maj, of Engineers, Brevet Maj, Gen, 

C, W. Howell, 
Capt, of Engineers, Brevet Maj, 

Not fully concurring in the above, my views will be submitted in a separate 
report. 

J. G. Barnard, 
Col, of Engineers and Brevet Maj, Gen. 



Minority Report of Col. J. G, Barnard, Corps of Engineers. 

In turning to the subject of jetties, I do not know how I can better define 
at the outset my position in relation to them than by quoting from the draught 
of a report which has been submitted to the Board, and which has already 
passed through your hands : 

I can only reason on probabilities deduced from study of the river and the 
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I*^t$ of (xprrience: and so long as to establish the negative there has been, 
1 iK«d KK4 siv, DO /rid/ of the system, but not even a survey aooompanied with 
a careful audy and expenments, directed ejqueasly to develop the cost and 
chan^ter wf the work needed. I feel that I am justified in recommending it as 
ffx^UM^ furnishing the most ^xcdy attainment of a deep-water channel, and 
one which will have some features of permanence. 

In a pasisage already qu<.itcd from the report of the Board of 1852, the n- 
li«wa/€ of the >piiy system is explained. I further cite from the ** Physics and 
IIydraulh» of the Mississippi ^ the following: 

•• The drvelo|»nient of the laws which govern the formation of the bars has 
remoT^i all uncertainty as to the principles which should guide an attempt to 
d^i^n the channel over them. The eixsive or ezcavatmg power of the current 
must be iiKreast-d relatively to the depositing action. This may be done either 
by increasing the atuolute velocity of the current over the bar or by artificially 
aiding its aciK n. To the fir^ class of ui orks belong jetties and the closure of 
lateral ou:iei5 : to the latter stirring up the bottom by suitable machinery, 
bUstin^. dra^ng the material seawanl, and dredging by buckets. These 
plans are all iwrect in theory, and the selection from them should be gov- 
erned by economical considerations.** 

Suv h is the theory, and no engineer has yet expressed a doubt as to the 
fact th^t coiKvnt ration of the waters of one of the passes by jetties carried 
out to deep water wcmid eitataie ihe rehired deep ehatmeL The difficulty 
and the c\>st of construction, the alleged ikecessity of costly annual extension, 
furnish the .\rpimcnt5 why this method should not be resorted to. While the 
general law$ which gv^vem the formation of bars at river-mouths are universal, 
there are peculiarities in the formation due to the natural differences of char- 
alitor of the ri>ors and of the sea-shore wht-re the mouth is situated. If the 
shiNTv be its^^lf ssind or gmvel. and not reck, a bar aJwa.vs forms, whether the 
ri^vr brinp? down sediment or not. The latter material cannot, therefore, be 
x>N:ar\leil as in any sense the caujif of the bar. though when it exists it is found 
to be the material of which tho bar is composed. The most intractable bars 
are usually fouml to be of the fonuer class: and yet, with few exceptions, 
every harior on our northom lakes constituted by a river or creek mouth has 
been impnned by the construction of i>arallel jetties. That those jetties need 
sometinu^ to be pntfonpfd is no denial of their efficacy. ♦ ♦ » 

On the other hand, the very rapid deepening of the Gulf immediately off 
the l^rss and the favorable ex|-osure of their external slopes to the action of 
the ««-waves and currents generated by easterly storm-winds, are circum- 
stances dtvitledly fa\-orfible. Surely there is ground here, especially when 
we woi^rh the inestimable benefit of an open river mouth, to pause at least 
lonj? enoujirh for a mature study and investigation, not merely on paper, 
but by survey's and measurement at the localities, to collect the special data 
which liear upon the application of the project to them, instead of, by a hasty 
pre^jud^rroent founded on inadequate knowledge, deciding that there is no 
remt\ly to the evils byf the gigantic and costly alternative of a ship-canal. 

It is proper, however, to allude to the more prominent objections. One ol 
them is based u|K)n the following, from ** Physics and Hydraulics of the Mis- 
sissippi : ** 

** If the excavating power and depositing action of the Southwest Paas had 
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been eqnal when the yearly advance of the bar was seyen hundred feet instead 
of three hundred and thirty-eight feet, the least depth upon it would have been 
twenty-one feet. This increase of excavating power may be obtained by con- 
structing two converging jetties, beginning where the depth of twenty-two 
feet is found, and extended to that depth outside the crest of the bar, which 
would give them a length of about 3.5 miles. ♦ ♦ ♦ ♦ 

" The depth of twenty-one feet thus obtained must be maintained by the 
annual extension of the jetties seven hundred feet into the Gulf." 

This dictum is founded upon a theory of bar-formation, which is doubtless 
true, and yet does not contain the whole truth ; for were the Gulf waters fresh 
and of same specific gravity as those of the river, there would still be a bar; 
moreover, the stretching of any theory of so complicated phenomena to nti- 
merical results is generally putting upon it more than it will bear. ♦ * * 

I am not called upon to make a plan or an estimate. If successful at all, 
(and I have endeavored to show that success is promised,) the cost will be a 
small fraction of that of the canal. On the other hand, the advantages of an 
open river-mouth are inestimable. The needs of a navigation so great as that 
which now exists, and which in the future of the great Mississippi Valley 
must be fifty-fold increased, demand it. 

It is said, that '' the time has come " when the needs of commerce demand 
the canal; but I answer that the time will come when there will be the same 
cry for a navigation unimpeded by locks — an open river-mouth — ^which we 
now hear for a canal. But in whatever aspect the question be regarded, the 
use of the river-mouth for the next ten years is simply inevitable. 

The conditions of the location and execution of a canal have received no 
adequate study. The plan, boldly and ably, yet so imperfectly, sketched out 
nearly forty years ago by one for seventeen years my commanding officer or 
professional associate, W. H. Chase, is yet, in its engineering features, the best 
plan extant; and the grave objections to that apply with even greater force to 
the present project, and demand new studies of location and an entire revision 
of plans of execution. It would be a rash confidence which would contem- 
plate a realized "Fort St. Philip Ship-Canal " earlier than A. D. 1884. 

In the mean time shall the routes of commerce of the great West be yet 
more effectually than now diverted to the Atlantic ports; or shall the public 
confidence be directed to*the present adequacy of the operations upon the bars; 
and shall the problem, which sooner or later must come, of an open river-mouth, 
be solved ? 

Respectfully submitted. 

J. G. Barnard, 
Col, of Engineers and Bvt, Maj, Gen., President of Board, 
Brig. Gen. A. A. Humphreys, 

Chief of Engineers, U, S, A, 



Minority report of Maj, O, K. Warren, Corps of Engineers. 

Engineer's Office, United States Army, 

Newport, R. I., January 15, 1874, 
General: As a member of the Board of Engineers considering the Fort 
St. Philip Canal project for connecting the deep waters of the Mississippi 
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River and the Gulf of Mexico, directed bj you to ako consider the altematiTe 
proposition of making this connection by deepening the water oyer the bars in 
the natural outlets, I beg leave to say that on this last proposition I do not 
feci possessed of the data for a detailed report, nor do I see how these can be 
obtained but by costly experience. Any conclusions reached now must un- 
avoidably rest upon what is, in a measure, assumed, and opposite conclusions 
will be reached by others using the same liberty. 

My mind, however, is fixed upon the idea that the canal is the only project 
that will meet the commercial, naval, and military demands of the United 
States. Its feasibility has never been doubted by any one, and <»ily on account 
of its cost have other methods been heretofore recommended. These other 
methods have always been regarded as experiments, and the reliance has been 
that, if they failed, the canal, as a final resort, was certain. 

I believe the time has come when that which appears certain should be tried 
first 

The cost of the canal will not be great compared with the end to be gained; 
and there is no certainty that we will not have to come to it after great delay 
and expenditure upon other methods, none of which, when abandoned, will 
have aided in the least toward constructing the canal. 

Very respectfully, 

G. K. Waxbjss, 
MaJ, of Engineers^ BvL Mqf. Oen, U, S. A, 

Brig. Gen. A. A. Humphreys, 

Chief of Engineers, U. S, A, 
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THB ASNUAL REPORT OF THE ChIEF OF B.IOIKBEBS FOK 18TS, 



War DEPiBTMEST, Awutast-Genbral's OrncE, 

Wasuisotok, July 3, 1874. 

Lient. Col. IT, Q. Wright, Liout. Col. D, S. Alexander, and MaJ. C. B. 

Bstixk, Ccirps of Ensineers, UniteU States Annji Professor Henry Mitchell, 
Dited StBtea Coast Survi'}'; T. E. Si<-kels, W. Milnor Roberts, and II. D. 
niitoomb, arc, by the President, hereby appointed a bonrd of engineers under 
of section thrco of the act approved June 33, 1ST4, entitled " An 
act making appropriations tor the repair, preservntion and completion of 
certun public works on rivers and harbors, and for other purposes," for the 
purpose of making "a surrey of the mouth of the Hiseissippi River, with a 
view to detenninc the best method of obtaining and maintaining a depth 
of water ititrQeicnt for tha purposes of commerce, either by a cnnal from said 
rirer to Iho waters of the Quit, or by decpning one or more of the natural 
outlets of eaid river." They are hereby directed to assemble at New York 
City. N. v., on the 30th instant, or aa soon tliereoftcr as practicable, for the 
purfMse of oi^anizing and entering upon the performance of their duties. 

Lieut. Cot. Wright Is designated as president ot the Boanl. 

n. D. Whitcomb is designated todisburee, under the direction ol the Board, 
the money Appropriated to defray the cost of the survey. 

The [ollowing is the section of the act ot Congress above referred to: 

"Sec. 3, Thut a board of engineers, to be composed of three from Ihe Army, 
one from the Coast Survey, and three from civil lite, be appointed by the 
PrvsidKnl ; which said boord shall make a survey ot the month of the Missis- 
irippi River, with a view lo determine the best method of obtaining and 
maintaining a depth of water sufficient for the pur]K>se3 of commerce, either 
by • canal from said river to the waten of the Gulf, or by deejiening one or 
mon of the natural outlets of said river; and said Board shall make d full and 
dal«iled estimate and statement ot the cost of each ot said plans, and shall 
report U>c same, togetlier with their opinion thereon, showing which of all 
laiid pkna they deem preferable, giving their reasons therefor, to the Secretary 
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r( Wat. ^? S» pmencevi at the coamciiccment ai the second session of the 
F rrT-ckiri Coo^^tks: and that the soni of twcntj-flTe thonssiid dollan, ors) 
niOLii *Ji«»RQf atf mxj be Deceasarr. i» herebj appropriAled, out of an j funds m 
thi* orvttAirj 3< c •^rhenruv appcopriated, to defraj the cost of said sarrej." 

Bj onLer uf Uue Secxetar7 of War : 

Tboxas 3L VntcKST, 

Xcw TosK, JanvarytS, 187S. 

S:^: The Board of Enpneers. constituted under section 3 of an act of CVn- 
frv-<^ ^ppmved June 23, l^Tl, baring completed its labors, has the honor to 
«ubci:t the f Uoving report : 

Tb*.' Act of Congress referred to rp<|Tiired that the Board should make plus 

an*l ^timates for the ci«t of obtaining and maintaining a depth of water 

suJliciecit fur por^cses of commerce at the mouth of the Mississippi Rinr, 

either bT a t-anal from said rirer to the waters of the Gulf, or by deepening one 

cr more of the natural outlets of said rirer, and to report the same, together 

with their opinion thereon, showing which of all said plans thej deem prefe^ 
ablo. 

The Board was onlered br the Secretary of War to meet on July 30, 1874, •* 
Xew York City. It met on that day and c(»nmenced its duties. 

As there has been no example in this country of the improvement of a large 
river-mouth so as to gire an outlet to the sea with much deeper water than 
iiiiturally exists on its bar, the Board, in its consideration of wrhat experience 
has elsewhere shown to be practicable in such a case, has found its only exam* 
pks in the mouths of European rivers. 

Tlu-re has Uvn great difTerenceof opinion among engrineers, not oidy in this 
count n*, but in Eurx^pe. as to whether the best method of securing a deep- 
wati T outlit fmm a sediment -bearing river which empties, like the Mississippi^ 
the Vistula, the Danube, and the Rhone, into a nearly tideless sea, is by jetties 
or bv a lateral canal. 

At the Vistula, after Tain attempts for many years to improre the natural 
mouth, the river formed a new outlet, and the old one, turned into a lateral 
canal, has long given the neeiled water-way to the important port of Dantzic. 

At the mouth of the Danube, after the canal system and the jetty system 
had each been proposed by eminent authorities, and neither adopted, as a 
final plan it was decided, in order to do something, to try feeble jetties as a 
pronsional scheme. The results were far better than the engineer expected, 
and the jetties made permanent, give an admirable outlet to the Danube to- 
dav. 

At the mouth of the Rhone, the engineers, after trying for many years to 
secure a good outlet by dykes, which, however, never reached the bar, aban- 
doned that plan and built a lateral canal, which is more than adequate to the 
wants of commerce. 

While the results were so contradictory, the information at the conmiand of 
the Board about the above-named foreign rivers was, except for the Danube, 
not recent, and very meager. 

The interests involved in the proper improvement of the mouth of the 
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pi an so gnat, imd the work bo cost!;-, thnt it is imperative to obtain 

possible knowledge and judgment as to the melhod to be udopted. 

irdiugly, in order that the opinion of the Bouni should be based on a full 

iwlodgu of what has been doni!, and ol! the latest reanlts obtained elsewhere, 

this most difflcult branch of engineering, it was decided to visit the 

itha ol the rircra mentioned, and, as bearing on a canal and a harbor, also 

North Sea and Suez CanaL 

The result of these examinations abroad (while additional information has 

been gained on almost ercrj point relating to the problem before them) has 

been to largely strengthen their estimate of the value for jetties, at the moulh 

of the Mississippi River, of the foscine-dikes used in Holland by Caland in 

the improvement of the Mass mouth of the Khine. 

After returning from Europe, the Board met in New Orleans, spending aboot 
three weelts, at which eight days were employcl in examinations at the 
mouths of the Mississippi River, and at the site for a canal proposed by Cap- 
tftiu Howell. 

After this history of the proceedings of the Board, the conclusions reached 
will be given. 



A number of locations for a canal were considered by toe ooortl. among 
irhicb mnj be mentioned the one proposed by Captain Howell, near Fort 
Stunt Philip; one leaving Pass i I'Outre, about six miles inside its bar, and 
running north into deep water; one leaving Southwest Pass, about sii miles 
inMiluof itsbar, and running east into deep water; and one obtained by closing 
the South Pass at its head by a dum and entering it bj a canal and lock from 
the Southwest Pass, and opening its moulh by dredging, the roonOi being pro- 
tected by jetties. 

The advantages of the sites at Southwest Pass and Pass 3. I'Outrc are, 
that the difference oF water-level at the two ends iif the oanul will rarely exceed 
B fool, and may often be so small that the use of the lock-lift would be 
unnecessary; that the canals would be only about three miles long, and, being 
seal navigable passes, all light-draught vessels would go through the posses; 
and that these canals would debonch into deep water at once, while at a dis- 
tMBce of six miles from the OiilF outlet of the Fort Saint Philip Canal there 
are tmly 26 tcet of wnlcr at low tide. 

The objection to the site at the Southwest Pass is, that its debotiehf ■woxild 
gradually silt up in the advance of the delta, and that the cost of the harbor 
covering Its entrance would be excessive. The same objection of excessive 
ooat for protection of entrance appl'cs t th 't at Pass u t'Outre, while the 
proposed outlet of the Port Saint Ph 1 p C I largely protected by Sable 
Idand, and do>» not need ei[>ens w 
below the head of the passes do n t t 
that near Fort Saint Philip. Th pi 
inrolve the diflllculty of opening i k-cp , 
main difficulty should jetties be pplied 



r its entrance. The si 
e promise of permanence aa 
il zing the South Pass would 
1 its mouth, which is the 
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Aft.'' » .'«mt:;'. fs^»idn«SK«i rtf tbe irpetBl Btei» that in the Ticimty of 
^1^* ?^Mii Piii4iT wife> Mf-««M. viik one duMBdng member. Aside from tk 
«4ir>cvii 11 .-^.^^ i: nfl(«7> fTt^iif )Nf«« ol poiiuuftefice than the other ales. It 
k^^f^' r ^ ^r«*n iii«t»hRiut ibas xht n«Tr viU eitf deviate Tery f^r from its pr» 
f«\ yii^Mu:!.!! »: um t*mc. ci ihr |mifvfei^ ciaiud. mud m oomparison ol theSi- 
'fts u^-rr^ ai: >ttM( hmuM lO) Tak\<x'$ map of 1838 and f-^p^ain Howell's mip 
A *^^ <h * Ai inkivtnMXi: ciihiuTf. nr Board decided, then, that the ousL 
r.\ % 'ii T r^taa^^ «nc rsomaar» sti.'kuld he mide br them, shoold kaTe the Mi* - 
<«mk:-v. » » iv«iti: fUviu' Ivt uia a half miies bek»v Fort Saint Philip, atsndi 
*: «r.j. » ::2 :h. * • .<* Uum rf;K^u< v-.«ii he abk to enter it easily; that about 
» r .: *^^Ti •:> S\^Tiiiinc ;hp?T should he a basin of 1,000 feet by 2^500 
«^ --.>. s * \^ '"wn.riibc :?w bafur*. and mar iu there should be a lock, 500 
f<«s . uv^ N. ^-^ii i:^ xiiiiriNecuis. .if fi5 fMt dinar widtli, and with S7 feet of 
^-^t * .: :r^ i:.ii;**^<^l^ ««: nwat ir^v tidfithf pait of the lock in theviciiiitf 

'^ ^j^**^ t' !« y niaAi'mrir. on a |ttM foundation, with heavy grillage; 

t>. ''^^ I .h. :ir>m .c \Xu i.x4^ io br of eaiih. with revved slopes of one 

i;»w4 -.-i ^..u'^.'OiJi^ 14 1% Taaf*i>i abotv and below the lock; the canal to be 

^'V ••«. « .T. M :rt: Nvt.m. fT };v<: litvp at mean low water, and with nde- 

X i.n.'v ^ . - .%av V ^:f.^fc. .nL T-vv b.ic;«^^tal.> allowing tlseae to flatten if they 

^ ^ >«.: V .\ «'^uix«:: > t%a7 5Quid> %« a skiftf of nearly one on one to a 

. ^. '.•* t/» n^ :iw bas:i». ;W :^anal to run in a straight line to the 

:• H ' .^. >MJ»n r.^.T?;. btOToiTu: lo widen when it reaches 6 feet of 

^.^. - h . .. . ux\,. % Mi*nniC I- 1.4iV fM< ai 54 feet of water; beyond the 

;. -v 1 ;!u i^u.". Uif <«nal xo hririihoQt banks. As. in spite of 

- ^ ^. I u. ».v«}.i.<Tt:> jtiu:hi x^xz wlich would make it impossible to 
.<< NX r * >i>^M:>T»:it,' ^v'ri.^d K>f time* a M«v>n«l entrance fhxn the 

.cv : X'- :<r i^vrut a5 ax-c as the canal is completed; this 

>» . ^ • r I., -^ :> . »t J.V4. aT»d piard-^tes. As there will be s 

• >. ..: K :•: ^ * I'* fz^\ .1? 'ibe ^anal. and al^o in the cut at the 

^ .'V'. »-».5<- .X \rii GCf. ^iTfw drediring will be necessary. 
V . .♦. ! b ,'• c . ;».. .1-.*^ ij»r^. :: ir.ij:*ii bwxime advisable to build 
.- % >K w , .^ ^v xi.T,-^ ,. ,i«. ,-:. 7i>,' v-.>*« of the drvdging and the cost of 
« >. ^ X .1. .w i^*\ -Vki .>.^v.u>..j;\L and added to the first cost in the 

* - ■ » p. ^ .-.•».«, 

• -s '^ >. • ^s. 1 'V .^"riw ,'*,'«t.Wfi:f :* e<imat<d at f 10,SML500 



■••• 



»^. I 



\o^,: -fz^tSK-v ^ fsiTJOMitd at #60.^5), whicfa. 



js^ 1. • . rv. »i. ? T\tr ,>rtrv . 1.217,700 

^ «.^ .\ >u:n tk^Vn; :.* ^(ljI ani mMnuin canaL #11,514,900 



•'K ,.vnv > *.S.M. s\ a>.*. A :i.iTu rii« kng. passing throogh a cooatiy 
. * h..ii v .%».> :v Tiv*«- :>i*2: * ftvl aS>ve tSde* and modi of its wwte lies 
I ' v.^ 1 vUi-.c • a^jC K^iN a: i .r $ 5^ft bflx>w the surface, the delta at and 
K . • *v >i", .V -W .*rjL » e^vTT^here v>f bluish mod or clay, into which t 
A.. , ».t N 1 :*»?<. '^ • >*A2>- ^«'''*' ^ --' '^ *'^**- ^ *** ^^'^ ^^^ wave^actioa 
>.wx X '',x: ,x*- ^^.^i Vr. V-, .M«u><r »».: in thin layers, and snch stimta, pef- 
Jov a^ .**^« -iv siSA .*»*. *:v ;vSi-d a^^wheie in the delta. 
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Borings 100 feet deep show the same clay, becoming more compact, and 
mixed with occasional sand. At Fort Saint Philip Canal, low water of the 
lirer is 0.7 foot above the mean level of the Gulf, and high water 7 feet above 
the same plane. It is estimated that high water of storms at Sable Point is 
sometimes 7 feet above mean level of the Gulf. The lock is therefore planned 
for a lift of 7 feet; but as the water at Sable Point will never be higher than 
that of the river at the other end of the canal, except for a few hours 
during violent storms, no provision is made for locking down into the Missis- 
sippL Guard -gates near the lock are provided to prevent currents rushing in 
either direction through the canal. 

For details as to plan of canal and estimates, see Appendix A. 

II. — ^DEEPENING NATURAL OUTLET. 

The methods which have been proposed for opening a passage through a 
bar at one of the mouths of the Mississippi are two : 

First, by stirring up in some way the material of the bar, so that the cur- 
rent shall sweep it away into deep water ; 

Second, by confining a mouth of the river by jetties on the bar, so that, 
aided, if necessary, by dredging or stirring up, the water shall be able to 
80our a channel through the bar, and to maintain it when once formed. 

Judging from the results thus far obtained, the board is of the opinion 
that no admissible expenditure of money can permanently maintain by the 
stirring process a depth of 20 feet at mean low water at the mouth of the 
Mississippi ; and as they do not consider this an adequate depth, they deem 
the first process named inadmissible. 

In considering the method by jetties, it may be well to state the facts on 
which their application at the mouths of the Mississippi is based. On exam- 
ining a map of the mouths of this river, it will be seen that each pass through 
the greater part of its length has a nearly constant width, but that it widens 
toward its bar, so that on its outer crest it has several times its ordinary 
width, while its depth is less in something like the same proportion. The 
cause of this change seems to be the following : The river- water as it ap- 
proaches the bar is somewhat above the level of the Gulf, and so tends to 
diverge, the stream thus becoming thinner and wider. This thinning and 
widening is aided by the greater density of the salt water, which makes the 
fresh water rise over it on a slope that is steeper as the velocity of the river- 
water is less. TMs thinned sheet of water forms its own banks as the bar 
moves out to sea ; but, as in this wide, shallow stream the friction is great 
near the banks, deposits begin there, the stream is narrowed and deepened, 
and in time that part of the stream obtains the form already assumed by the 
portion above,, which allows the water to pass with least resistance. To-day, 
while there are but 7 feet of water on the outer crest of the South Pass bar, it 
is yet only about 12,000 feet from the bar to 30 feet of water above the bar, 
and it foUows, if the bar's progress into the Gulf has been for the last one 
hundred and twenty years the same as for the last thirty-six years, (about 100 
feet per annum,) that one hundred and twenty years ago the outer crest of the 
South Pass bar was where now there is a deep channel. As the bars move 
out to sea, the river is, then, all the time eroding a channel of the character- 
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istic deep-water crosA-eection, behind and through them. The object of 
jetties is to aid and hasten this erosion. If, starting from m point in a pts 
above iU bar, where there are now 80 feet of water, we build jetiiea which so 
confine the pass that it shall have the width all the waj to deep water it now 
has at the starting-point, we shall be helping the pass to assume the deqv 
water cross-section it would ultimately take, and by aiding it, if neoessaiy, by 
dredging, should be able to reduce at pleasure the time required lor the pio- 



This plan is then adopted for the improvement of a natural outlet, namdr, 
to begin parallel dikes at the banks of a pass where there are now 80 feet U 
water in the middle, and carry them over the bar to 30 feet water outside 
(unless the depth is obtained before the dikes have reached the SO-foot curve), 
allowing the river to erode the bottom between the dikes till the water-vsj 
between them everywhere has the same cross-section as at their b^innii^ 
aiding the erosion by dredging or stirring if it is not rapid enoiigh without 

The Board considered the question of limiting the water-way to the cross- 
section of 30 feet maximum depth, by converging jetties on the bar, and hj 
spur-dikes in the pass above, instead of by parallel dikes. In i^ew of the 
lack of experience in such work in this country, and of the danger of exces- 
sive scour around the ends of spur-dikes, it was deemed advisable to adopt 
parallel dikes as offering fewer contingencies and less difficulty of construc- 
tion. The depth of 80 feet has been chosen, in order that some time may 
elaj>se before the bar, which will form at the sea-end of the jetties, can have 
less than 2o feet at mean low water upon it, that being the minimum depth 
which it is desired to maintain. 

Having adopted a general plan for the improvement of one of the natural 
outlets, it remains to fix on that one. As the improvement of any will be 
costly, but one should be improved, and that should be made adequate for 
all purj)osos. 

The jMisses which have been most carefully considered are the South and 
Southwest. 

In comparing these passes, it is seen that while the average width of the 
body of the South Pass is 700 feet, that of Southwest Pass is about 1,400. 
The greater width is more favorable to navigation ; but, in the opinion of the 
Boanl, the South Pass, when improved, will be adequate to the present and 
prosi)ective wants of commerce. The estimated sum required for the con- 
struction and maintenance of the works for the improvement of the South 
Pass is $7,942,110, and for Southwest Pass is $16,058,124. It is assumed 
that the Southwest Pass bar advances about three times as fast as the South 
Pass bar. 

The South Pass being entirely adequate, the much greater cost of improving 
the larger pass would not, in the opinion of the Board, be warranted either by 
the somewhat greater ease of entering it in storms, or of navigating it when 
once inside. The former is 12.9 miles long, the latter being 18 miles, and is 
lengthened only about one-third as fast as the latter. 

The cost of improving Pass k Loutre would also be far greater than for 
South Pass, without advantages sufficient to justify the increased cost. The 
South Pass has the advantage that the works for its improvement, which would 
require at least two or three years for their execution, would in no way interfere 
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with commerce. The board is, therefore, of opinion that if any natural outlet 
18 improved, it shoidd be the South Pass. 

The South Pass of the Mississippi is 12.9 miles long, has an average width 
of 780 feet, and a minimum interior channel depth of 29 feet. It is 11,900 
feet from the dO-foot curve inside the pass across the bar to 80 feet outside. 
The minimum depth on the bar is 7 feet. It discharges at its mouth about 
57,000 cubic feet of water per second, and about 22,000,000 cubic yards of 
sediment in suspension per annum. It has a shoal at its head, with a minimum 
depth on it in channel of 17 feet. 

For the improvement of the South Pass, the Board recommends parallel 
dikes or jetties, constructed of brush, fascines, and stone, in the same general 
way as those used by Mr. Caland at the mouth of the Maas. 

These dikes should begin at the two banks of the pass, about 1,G50 feet be- 
low the South Pass light-house, where the river has a width of nearly 900 feet 
and a maximum depth of 80 feet. They should run in straight lines, parallel 
to each other, in the direction of the pass, to where the wuter is 30 feet deep 
outside of the b^^ provided it should be necessary to carry them so far to 
secure 80 feet depth. The dikes for the first 7,100 fecrt should l)e 10 feet wide 
on top; should then widen gradually to 20 feet in a further distance of 2,050 
feet; should then gradually widen to 50 feet, which is to be the width in 30 
feet of water. At present, this last length would be alx)ut 2,750 feet, and the 
toUl length of each dike 11,900 feet. The first 7,100 feet of the dikes to have 
side-slopes of ^, (two vertical to three horizontal,) the rest U) have side-slopes 
of i down to 15 feet below water, and beneath that depth s1o|m^ of 4. The 
top of the dikes to be rounded and paved, the crown rising to high-water of 
spring-tides. 

The question of the average annual expense of fjrolonging the jetties is a 
very serious one; it depends on the annual mlvance of the 25-foot curve, that 
depth being required. At present, the muddy water is.suing from the South 
Pass spreads out in somewhat of a fan-shape, the handle of the fan Ix^ing at 
the mouth of the pass and the ribs several miles in length. 

If the proposed jetties were instantly completed, and the new channel 
scoured out, essentially the same amount of sediment would be spread out in 
fan-shape, but, from the greater velocity of the issuing water, the ribs of the 
fan would be longer, while the handle would Ixj narrower. ^lore of the sedi- 
ment would at first be deposited far out in the gidf than l>cforo. 

But with the present rate of advance, the 25-foot curve one hundred and 
twenty years ago was about 12,000 feet above its present f)o>ition; and if the 
volume of water carried by the pass is kept the same, neglect ing the slight 
difference in slope of the gulf bottom outside the present bar, in alx)ut one 
hundred and twenty years a new end for the pass will probably bo formed of 
the same general shape as the lower 12,000 feet of the present pass. It makes 
little difference, in the whole time rcquin.'d to accomplish the work, whether 
the same volume of water flows out at starting over the present shallow bar or 
from between two dikes which force the water to take a depth of 30 feet. In 
an average of many years, the rate of progress must ))o r.bout the same as now, 
namely, 100 feet per annum, the volume of water lx?ing kept as et present ; 
and it is on this basis that the average annual cost of extension, namely, 
$180,000, has been computed* 
17 
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!t btt» Abmdj been lUtod that H is propoeed to obUin a depth of 80 feet 
bK«t«ii tike jKXMf^ in onkr that some fears mar elapae before the shoal whidi 
mUi fc«m he v\«d the jetties can haTe on it less than the required depth of 85 
I «< ia *J»e c-htfiBel thnwfrh it. There are no precise data for estimating ths 
|»nol. G*<a|: aoavaid from the upper end of the prt^weed dikea» the slope 
of tbe kKAUm kA the Sooth Pass is abuat ii,. This sl^ doabtiess depends 
■aum-T on the rrloeitT of the water floving through it, and on the lifiingof 
tht fresh wmter by the sah. As the causes remain essentiaUj the same, it 
wv4iia seem natural that the new end of the South Pass, to be formed br the 
Kd^nect pasong through the jetties, should at least hare the same bottom 
ftk^«. If this asBumpOon were true, the bottom would at last shoal bom 
•• to e.> itr\ inadistance of 5 x 440 = 2,800 feet, and the time required would 
l« ^out 2S Tcars^ This time would be shortened by two cmuses. First, there 
arv aU-ui 3.0X1.000 cubic rards of material to be scoured out between the jet- 
tie«. thus increasing the generml bar-accretion br that amount and hM^^"»g 
the ad^-ance of the pass. As the scour would be distributed oTer several years, 
and as the South I^ss carries about 22,000,000 cubic yards of sediment in sas- 
peos»i«i annually to the Gulf, the effect of tbb S,000,000 yards cannot be 
rrUtirc-ly large. Secondly, at and below the point where it is proposed to 
bepn the jettiefs the river TeKicity now diminishes very slowly, as it is confined 
by a slowly widening channeL while, when the jetties are completed and the 
channel scoured out, the water issuing from them will, having at first no banla 
to (\>nfino it. spread out more repidly, thus, perhaps, losing velocity more 
rapi^ily, an«l forming a steeper seaward slope on the bottom than now exists at 
thi" upper end of the proposed dikes. This steeper slope seaward from the 90 
ftvt of water between the jetties would give a shoal of 25 feet at a distance of 
Ifsci than 2.200 fivt, and in a period of less than 22 years. The period is un- 
ct»rtain ; experience alone can determine the precise time. Different estimates 
made by this mothotl, and others by different members of the board, vary 
larpi'ly. and 10 years have been assumed for the purpose of estimate. In 10 
ye.Hrss then, it is assumed that the jetties will have to be lengthened 1,000 feet 
As shoals will have formed at the ends of the jetties, it has also been assumed 
that the extension will be in water averaging 15 feet in depth. 

It has been stated that there is a shoal at the head of South Pass, with bat 
IT feet of water on it. At present, this shoal is scouring out. Should that 
scouring not give a depth as great as at the shoalest point below in the pass, 
the construction of a dike to deflect more water into it would become neces- 
sary. Should the South Pass increase much beyond its present size, it might 
become necessary to put an apron on the bottom and sides of the pass, near 
its head, to stop that increase. 

Estimates of the cost of the jetties and of the works which may be needed 
at the head of the pass are given in- Appendix B. 

First cost of jetties at mouth of Seuth Pass, of dredging, and 
of works at head of pass $5,842,110 00 

Average annual cost of extension, including removal of mud- 
lumps, should they rise, $130,000, which, capitalized at 5 per 
cen t. , gi ves 2, 600, 000 00 

Cost of construction and maintenance of improvement $7,042,110 00 
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The Board also made an estimate of the cost of improving the Southwest 
Pass, the result of which is as follows : 

First cost of improving Southwest Pass by jetties $8,253,124 00 

Average annual cost of extension, $890,000, which, capitalized 
at 5 per cent., is 7,800,000 00 

Sum required to improve and maintain Southwest Pass. $16,053,124 00 



m. — METHOD RECOMMENDED. 

The Board has now given plans and estimates for improving the mouth of 
the Mississippi either by a canal or by opening one of the natural outlets. It 
is also required to give its opinion as to which plan is preferable. Leaving 
cost aside for the moment, and assuming that one plan can be as easily exe- 
cuted and maintained as the other, there is no question that the improvement 
of the South Pass would be best. It would give a good sea-entrance about 
900 feet wide, and a minimum width in the pass of about 530 feet, while the 
width of the canal would be about 800 feet. It would offer no locks (liable to 
do or suffer injury) to delay the passage of vessels through it. It would give 
an ample unobstructed water-way to commerce in place of a narrow and ob- 
structs one. 

If the question of cost and maintenance be considered, we have for the 
canal $11,514,200 against $7,942,110 for the South Pass. 

The only remaining question is whether the two plans can be executed and 
maintained at about the estimated costs. 

For the canal, the difficult points are to maintain a coffer-dam and secure a 
stable foundation on which to build the masonry. By proper examinations, it 
is believed that sites can be found where coffer-dams can be maintained ; and, 
although the masses of masonry are heavier than any which have been built in 
that region without settling, it is believed that, by the plan proposed, injuri- 
ous settling would be prevented. The Board is therefore of opinion that the 
canal can be built at the estimated cost. 

In the improvement of the South Pass, the difficult points are the control 
of the water entering it, the removal of the shoal, and the maintenance of a 
channel at its head, and the execution and maintenance of that part of the 
jetties lying outside of the outer crest of the bar. While the proper method 
of control of the water at the head of the South Pass must be learned mainly 
by trial, great difficulty is not anticipated, as such control was readily ob- 
tained on the Sulina. The construction and maintenance of the jetties 
beyond the crest of the bar is a difficult work, in which there will be contin- 
gencies arising from the action of heavy storms, either on the jetties them- 
selves or on the material on which they rest, and from settling. A liberal 
allowance has been made for such contingencies, and the Board sees no reason 
to increase its estimate. Indeed, it is of opinion that experience in construc- 
tion may very probably show that the cross-section of the dikes may be 
reduced, thus lessening the cost. If the jetties are constructed and main- 
tained, the ends being prolonged as becomes necessary, the board has no doubt 
that the desired depth will be obtained. 
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It t h eni on fwommends that the Sooth Pass of the Miastssippi River be 
impiOTed by the plmn alremAj giren. , 

The Boanl coDclodes its report with the recommendation that, if Congress 
decifks to open one of the passes of the riyer, the entire sum necessary to ac- 
complish the work be appropriated at once, or in some waj be made ayailable. 

If the month of the riyer is to Iw improyed by jetties, the work, when once 
begun, should be poshed as ni|»dly as possible to its entire completion. 

The Board is of opinion that the works it proposes for the improyement of 
the Sooth Pass can be completed in three years. 

Re^)ectf ully submitted. 

B. S. Alexaitder, 
Lieut. Cd. of Engineers, Bvt. Brig, Gen,, U, S. A. 

C. B. COMSTOCK, 

Mt^ of Engineers and Bvt, Brig. Gen, 

Henrt Mitchell, 

U. S, Coast Survey. 
T. £. Sickles. 
W. Milnos Roberts. 
H. D. Whitcomb. 

I concnr in so ranch of the report as refers to the selection of the South 
Pass for the trial of the jetty system of improvement, if that system is to be 
adopted; also, to the plans and estimates for both canal and jetties; but as, in 
my judgment, the chances of success of an attempted improvement of any one 
of the natural outlets of the river do not justify the recommendation of the 
Board. 1 have withheld my signature from the report. 

If an mlet^uate and permanent channel could be obtained at any one of the 
pas'?os. it would no doubt I e preferable to the proposed canal. 

As the ship-canal project dot^ in my judgment, offer reasonable chances of 

suoi-e^s, I must give it the preference over the jetty project recommended by 

the B<:iard. 

H. G. Wright, 

Lieut. Col. of Engineers, Bvt. Maj. Gen. 
Don. W. W. Belknap, 

Secretary of War, Washington, D. C. 
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(See pfkfte 65.) 
THE GRANT 

FBOM THE 

UNITED STATES, 

AUTHORIZINO THE CONSTRUCTION OF 

THE JETTIES. 



Be it enacted by (he Senate and House of Representatives of the United States 

of America in Congress assembled : 

Sec. 4. That James 6. £ads, of St Louis, Missouri, be, and he is hereby, 
authorized, with such others as may be associated with him, on the conditions 
hereinafter mentioned, to construct such permanent and sufficient jetties and 
such auxiliary works as are necessary to create and permanently maintain, as 
hereinafter set forth, a wide and deep channel between the South Pass of the 
Mississippi River and the Gulf of Mexico, and for that purpose he may con- 
struct, in the river, outlet or pass, and likewise in the Gulf of Mexico, such 
walls, jetties, dykes, levees, and other structures, and employ such boats, 
rafts, and appliances as he may, in the prosecution of said work, deem neces- 
sary: Providedy That no such structures or means employed shall hinder, de- 
lay, or materially interfere with the free navigation of said pass ; and, to 
protect his said works, he may build and maintain such levees, or embank- 
ments as may be necessary to secure their permanency along the banks of the 
river or South Pass: Provided further. That unless the construction of the 
proposed work shall be substantially commenced within eight months from 
the date of the approval of this act, and prosecuted with due diligence, the 
provisions contained herein in relation to the said South Pass shall be null and 
void; and unless the said Eads and his associates shall secure a navigable' 
depth of twenty feet of water through said pass within thirty months after the 
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dtkte r.f the appTOTal of thi* art. Conjrress mar revoke the privileges hen 
)X>kntei1 in rviation to the »iil S'»uth PajL< and cancel the obligations her 
a.vunini ty ihtr I'nittHl StiitLr5. And Congress mav revoke the pflTilq 
h' niii ::nint*«1 in rvUtion ti* the said South Pass, and cancel the obligate 
h'i>in .i>«un:ril t>v thf I'riiTtHl States, unless the 'said Eads and his associa 
shall, aflt-r <^i urin^ tvmtv fi-et of water, woure an additional depth of i 
K-s> than tw.' fwt during t-ath s-mi'ttiling year then*after. until twenty-six 1 
sKa!! hav. Uvn ?«\-ur\ii: and in last* said Kadsand his associates shall fail 
o-n:p!y with the fiin-c^'ini: o«<nditions« as to dt'pth of water, and time, fori 
{•r:'«i of :wt'l%e months in t-xi^-ss of the time fixed, as aforesaid, then 
ir^r.io-^ hi-nin granted, and the obliimtions herein assumed in relation 
thf M-.'l Suth Pa:fis shall aUioIutely become null and void without act: 
ty 1 .niTn-N*. 

Srr. . That the «xMhliti"ns herein prescribed being fnllr complied wi 
th» rr.:ttil Statf-s hmby p mini so ami agroe to pay to said Eads« or to his 
>:j:i< • r .• cs\ n )>r\'>4ntaiives, five million two hundred and fifty thousand d 
la7> f -r ^or>*ni> tin:: siM w.>rks and obtaining a depth of thirty feet in sa 
ihint-*!. .-iMd th*. :iiinaal >ur.i of one liundred thousand dollars for each a 
c^iry year that >aitl d-pth of thirty fttt >hall be maintained by the jetties a 
auxiliary ^»<^rks afi-ix-^iitl in saiil Siuth Pass during twenty years after first 
curitii; the >aiil iK-pth. Payments shall be made on certifie<l statements of 
en;rir.t\r offii.tr. wh-> shall K» detaileil by the Secretary of War, and wh< 
duty it shall Iv to rv|">rt the depth of water and width of channel secured a 
m:iMirain'«i fn^ni time to time in said ihannel. toi^ether with such other inf 
ni.-4tii^n iis the Sviviarv of War mav dinvl. When a channel of twentv I 
in <ir: rh. anil of not less than two humlivtl feet in width, shall have lieen c 
ta:n A l-y 'hr a ti.'n of ^rtid jitiies ami au3ciliar>' works, five hundred thousa 
li lI.iTv -hill Iv \<\\'\: ami when a channel of twenty-two feet in depth a 
!w- \ i.r.iirtii fii-! in wi^ith shall have Uvn oblaimtl by the action of said jett 
ar-ii ai;\i! ;iry w. rks fiv- Immlreil thousand dollars shall be paid. Whcr 
(h:i!:n< I iweT;t>-f-'ur fiii in lirpth ami not loss than two hundred and fifty tt 
in wi-ith. <h.i!! havo l^t-n "l'twnm«l. then* shall be paid five hundred tbousa 
*l'^Mars: ami .ifi- r sai-l ilipih anil width shall have bet-n maintained duri 
lwt'!\i- voiw-*. u'.\o n.on'' s. thi re shall Iv paid two hundnd and fifty thousa 
i\' liars, wirh i-to i^^r it^ntum p»^r annum interest from the date when S8 
two:i:y-f.nir fto: won^ fust obtained. When a channel twenty-six foi't 
dt^p:h. :\vA n. : :i^> than ilirw hundrcil feet in width shall be obtained. th< 
shiill Iv ]Vvid five hundred thousand dollars: and when a channel of sa 
d»'pTli ar..l width >haU havo lH>en maintained for twelve months consec 
tivolv. twoh'andnvl and fifiv thousand dollars shall be paid, with interest 
five ]\T vxntum {vr annum fn^m the date when said channel was first c 
taimsl 

When a channel twenty-eight feet in depth, and not less than thi 
humln>tl and fifty ftt-! in width shall l»e obtained, there shall be paid ft 
hundW thousand dollars: and after said depth and width shall have be 
mainlaimxi for twelve months consecutively, two hundred and fifty thousai 
d.^llar* shall Iv iviid. with interest at six per centum \^t annum from the dt 
wh«n said iwontv-^^cht ftvt were first obtained. When a channel thirty ft 
in doMh and not less than three hundred and fifty feet in width shall be c 
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tained, there shall he paid five hundred thousand dollars; and after said depth 
end width shall have been maintained for twelve montlig coDsecutivetj, Iheie 
■hall Be paid five hundred thousand dollars with Entercst at five per wntum 
per annum from the date when a channel of said depth and width was Rtst ob- 
tained ; making a total a^gTea;ato ot four million two hundred and filty thou- 
nnd dollars Fur the aforesaid payments, the respeetive depths and widths of 
channel being measured at average fliiod tide, as oscertaJnedand determined by 
the Secretary of War. When a ehannel thirty feet in depth, and three hun- 
dred and fifty feet in width, shall have been obtained by the eSeet of said jet- 
ixiliary workb aforesaid, the remaining one million dollars shall be 
deemed as having been earned by Mid Eads and iisrociates; but saiil amount 
ahaU remain as security in the [xwsesslon of the United Slate* for the pnrposo 
bereinafter set forth, interest at five per centum per annum on the same being 
payable to said Bads, his assigns, and legal represent all ves, seoii-unnually, 
from the i]aCe when a channel of thirty feet in dupth and Ihree hunilred and 
fifty feet in width shall have been first secured, so long us said money, or >iny 
]iut thereof, is held by the United Slates. 

Sec . That after »aid channel of thirty feet in depth and of not loss than 
■ee hundred and fifty feet in width shall have been secured, one hundre«l 
IhouMnd dnlinrs per annum shall be paid in equal quarterly [loynicnls during 
and every year that said channel of thirty feet in depth and throe hun- 
dred and fifty feet in width shall have been jnaintained by faid Eads and his 
■Mociates by the effcet of said jetties and auxiliary works aforesaid in said 
pass, for a pvriod ot twenty years, dating from the date on which said ehannel 
of thirty feet in dejith and three hundred and flfty feet in width shall be 
llrat secured: Prot'ided, how.fcr, that no [larl of such annual corapensalion 
be paid for any period of lime during which the channel of said jiass shall 
be less than thirty feet in depth and three hundred and fifty feet in width, as 
.fceieinbeforo specified. 

Sec. . That the said ehannel of thirty feet in depth and three hundred 
iSnd fifty fei^l in width having been maintained for ten years, one-half of the 
million dollars hereinbefore mentioned sh»ll be released and paid to said 
Is, his assigns, or legal representatives; and said depth and width having 
1 nualntainod for leji aildiiional years, the remaining halt of said one mill- 
Idd dollars shall be released and paid as aforesaid. And if any of said money 
riiall hnvo been paid under the provisions of this Act as hereinafler provided, 
n the resiilue shall be paid at the times above stated. 

Sbc. . That In cose said Eads and associates, in order to maintain a chan- 
of thirty feet m depth and three hundred and fifty feelin width, shall deem 
'Jt necessary to eipend on such work, during any one or more ot said twenty 
any money in excess of the annual payments receiv»l by them during 
aid year or years under this Act, the Secretary of War shall, on natisfactory 
ifRWt of such expenditures, authorize, as often as such extra expenditures may 
Rquire, the payment of the same from the suid money in pledge, to said Eads 
his legal representatives. And such payments shall be made from the five 
ibondml thousand dollars to bo released at the end of ten years before any pny- 
'nent shall be mode from the five hundred thousand dollars to be n-leosiil at 
imdnf twenty years; and if any failure to maintain said channel of thirty 
It in depth and three hundred and fifty feet in width shall occur, the date 
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for rpletstn^r the mid money held in pledge shall be postponed for in 
e«|UAl fteriod of tune, and the compensation for maintaining said channel shall 
cx-asi' until said defith and width shall be again restored^ the maintenance ol 
a chann«4 thirtj feet m depth and three hundred feet in width for twenty yeao, 
exclusive of all such penoib of failure, being intended by this act. And at any 
time after said jetties shall have been completed, and said channel of thirty 
fe^-t in doftth and three hundred and fifty feet in width shall hare been ob- 
taimxL that the Uniti>d States may elect to pay the said one million dollars, 
and >t(^p the |\iyment of said interest and said annual sum of one hundred 
tlK»ii!«iHl di<llar» for the nuuntcnuiice of said depth and width, said United 
Matt^ shall havo the ri|;ht to do so on payment of said money held as security 
and in pli^lp* as afoivsaid, together with the interest and annual compensation 
for mainicnance whiih mav be eanied at the date of such final payment; and 
ofi Mkh luyuH^nt U^inj? niatle by the United States, the super^isicm and main- 
ti^name of miiiI jcttit^s and auxiliary works by said Eads and associates, and all 
luUhty on tlieir |«rt, ^hall cease and determine. 

Sec. . That in onU r to facihtatc the pro|ier location of said jetties, which 
shall n«^ Iv Ifss than seven hundred feet a|iart, and to correctly determine 
MKh efftrts as may be proiluted by them, the Chief of the Coast Survey shall, 
a< Mx>n as pmctivable. cau>e a cairvful topographic and hydrographic surrey to 
W n)A«le of said pass and bar. and shall submit the same to the Secretary 
of \\'ar. who shall furnish to said Eads the results of any such sun-ey. 
Anil the >uin of five thi>usand dollars is hereby appropriated out of any 
n)onoy in tho Treasury not otherwise appropriated for said survey and ex* 
am illation. 

Slo. . That any per«<»n malicii^sly or intentionally injuring said works, 
or in:*r(iTii>c >»ith the t<msiniction lhenx)f, shall be deemed guilty of a mis- 
otr.^;s:^»T. Au\ mav l»o trini for such offense before the District Court of the 
V:..:.il Suus f« r the di<tn<t whonin such offense may be committed; and, if 
fo;:n.i j:;..li>, ho shall lie liable to a fine not exceeding one thousand dollars, or 
tv^ '.r. j t:> nnH-ni for ik»i more than two years, or to both fine and imprison- 
r.tT.: *> a?on>aul, for t\ich offense. 

Siw , Tl.At the saul Kads and his associates shall have the right under 
s;j. h rt c^'iinv-^ns as the Se^ notary of War shall prestri^^, to use any materials 
v-ci :hr }v,;i,lk lands of tho UiiitiHl States that shall be suitable for, and may 
U nt>\u\i in. the Cv>nstniotion of said works. 

Sr\ . . That m tas^^ of d^ath or other disability of said Eatls befon? the 
<\vrjC:.on of said works* the same shall be prosecuted and completed by his 
kpi'. n^pn^^ntativcs ainl his assoi-iates aforesaid, with the same powers, rights, 
oV/.jiTAt'.ons and ivmpcnsations as if done by him in person. 

Sjv. . That the Seiretarr of War be, and is hereby, authorized and di- 
r<vT»\l to .am inio offtvt the provisions of this Act on behalf of the United 
S:,n:*^ and. wh. n the said Ea*ls and his associates shall, from time to time, 
haxo nUiW.isi on thoir |virt the several fon»going conditions of this Act, to 
drax» h»s w^nanis «|xw the Treasurer of the United Stotes in favor of said 
Ka.K or his K^jr^l Tvpre^ntati\-es, in payment of the aforesaid amounts as they 
r^>ijv\ ; .>vl\ Uxvn>e due by the prxwisions of this Act. And it shall be the duty 
of -.he Sviviarx of War to emlxRly in his annual reports the payments made 
ftvxv. t .nu^ to iiuH* umlor this AcU and the probable times when other payments 
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will become due, and to report during the construction of the work herein 
authorized all important facts relating to the progress of the same, the mate- 
rials used, and the character and permanency with which the said jetties and 
auxiliary works are being constructed, to the end that the Congress of the 
United States may be kept fully advised as to the faithfulness and efficiency 
with which the said works are being executed by the said Ekuis and his associ- 
ates, it being expressly understood that while said Eads shall be untrammeled 
in the exercise of his judgment and skill in the location, design and construc- 
tion of said jetties and auxiliary works, the intent of this Act is not simply to 
secure the wide and deep channel first above named, but likewise to provide 
for the construction of thoroughly substantial and permanent works by which 
said channel may be maintained for all time after their completion. And in 
case the Secretary of War shall be of the opinion that this work is not being 
constructed according to the spirit and intent of this Act, he shall report the 
same to the President, who shall appoint a commission, consisting of an officer 
of the Army, an officer of the Navy, and a competent person from civil life, 
to inspect and examine the works being constructed by said Eads and his as- 
sociates; and in case the said commission shall report that the works are being 
constructed upon a design that will not be of a substantial and permanent 
character when completed, all the facts in the case shall be laid before Con- 
gress at the earliest possible moment, and payments upon said works shall be 
suspended until Congress shall otherwise order. 

Sec. . That the option of discharging the obligations herein assumed by 
the United States, either in money or bonds, is expressly reserved; and the 
Secretary of the Treasury is hereby directed to issue the bonds of the United 
States, bearing five per centum interest, of the character and description set 
out in the act entitled ''An Act to authorize the refunding of the public debt," 
approved July fourteenth, eighteen hundred and seventy, to said Eads or his 
legal representatives, in payment at par of the aforesaid warrants of the Sec- 
retary of War, unless the Congress of the United States shall have previously 
provided for the payment of the same by the necessary appropriations of 
money: Provided, That in no case shall the Government of the United States be 
liable for any losses incurred by said Eads and his associates in the perform- 
ance of the work herein, mentioned, nor shall any payments thereon be made 
in excess of the sums nor contrary to the terms hereinbefore prescribed. 

Approved March 8, 1875. 
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PEOCEEDINGS 

or THE 

ADVISORY COMMISSION OF ENGINEEBS 

COKTEHED BT 

JAMES B. EADS, 

TO CONSIDER HIS PLAN FOR THE IMPBOYEMENT OF THE 

MOUTH OF THE MISSISSIPPI RIVER. 



Minutes of the Proceedings of the Board : 



New York, September 2, 1875. 

'* The first point considered was the proper line for the eastward jetty, and 
after examination and discussion it was recommended by the Board to fix 
the line as follows, viz. : Begin about 6,880 feet from the Land's End, and 
about 1,080 feet beyond the mattress laid September 1st, and in the line sub- 
mitted by Mr. Eads ; thence curve southward, on a radius of 20,000 feet, to 
the 80-foot contour line without the bar. Total curvature, 17"* 80', and 
course of tangent at proposed end of jetty, S. 27^** E., approximately." 

September 8, 1875. 

The Board then proceeded to discu the proper width between the jetties 
at their outer ends, and recommended that it remain as proposed by Mr. 
Eads — at 1,000 feet at water surface at ordinary high tide. A discussion as 
to the proper line of the west jetty then followed, and pending the discussion, 
the Board adjourned.*' 
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September 4, 1875. 

'* The line of the eastern jetty was reconsidered. Mr. Eads stated that the 
piling on the line of the east jetty had already been driven to within 2,400 
feet of the jetty head, and a change in the radius of the curve to 20,000 feet, 
as recommended by the Board on the 2d inst, would involve considerable 
additional expense and some delay. He proposed a curve with a radius of 
16,000 feet, beginning in the straight line at or near station 72+70 feet, curv- 
ing southward, and passing through a point in the line of the jetty submitted 
to the Board, 11,700 feet from the signal station. The Board concurred with 
Mr. Eads in his views, and modified the recommendation of September 2 
accordingly. 

**The consideration of the line of western jetty was then resumed. 

'* The Board having decided that 1,000 feet is an advisable width between 
the jetty heads, and having fixed the ah'gnment of the east jetty, is unani- 
mously of opinion that a strictly parallel alignment for the western jetty is in 
accordance with the theory of jetty action ; that departures from such align- 
ment would be advisable, if at all, only on the grounds of economy, facility, 
and rapidity of construction ; they concur in the alignment proposed by Mr. 
Eads, and leave that matter to his discrimination, aided by the experience 
gained on the spot; and as regards the length of the western jetty, the Board 
think it advisable that the eastern, being the windward jetty, should overlap 
the western by at least iKK) feet.*' 

September 6, 1875. 

'' After an examination of the map, showing the changes of depth which 
have occurred in the South Pass since the works were begun, a discussion fol- 
lowed as to the proper point for terminating the east pier, and also as to the 
construction of the jetties. As two members of the Board were absent, the 
Board adjourned at 4 p.m., these subjects being still under consideration." 

September 7, 1875. 

** The Board resumed the consideration of the construction of the jetties, 
and adopted the following recommendations, viz. : 

** That with regard to priority of construction, the Board recommends that 
the seats of both jetties, and of the spur joining the west jetty with the right 
bank, be protected throughout their entire length, and that then the foun- 
dations of the east jetty be carried up to the water-line before raising the mat- 
tress-work of the west jetty to the same level.* The construction details of 
the pier head to be left undetermined until the Commission can meet at the 
jetties in November. 

"The Board then adopted the following: 

'* After an attentive examination of the plan of construction, consisting of 
a combination of willow mattresses and stone, now in execution by Mr. Eads, 
the Board find it a modification of methods long in use in Holland and else- 



*Sir Charles A. Hartley la of opinion that the east Jetty should be brought up to the water- 
line (to tt« full heii^ht), a« far as a depth of at least 20 feet, before raising the mattress-work of 
the west jetty to the same line. 
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where. It is cfltentially the same as that applied *to the jetties at the moath 
of the Oder, and also to the jetties at the mouth of the Maas» so success- 
fully as to draw from the lower legislative body of Holland the announcement 
that * their complete success has removed all doubts as to Uie possibility of 
making piers at sea on our coast' It is, moreover, essentially the same as 
that adopted by the recent Commission for these worira. 

**Thc Board farther advise that Bayou Qrande be left open to^ the 
present. 

** The consideration of works necessary at the head of the pass was then 
begim ; pending this, the Board took recess, to meet at 8 p.x." 



September 7, 8 p.x. 



«« 



After a very thorough consideration of different projects, the Board recom- 
mende«l unanimously the construction of one jetty immediately; starting on a 
tangent to the east bank of entrance to the pass, i.e., to a meridian line near- 
ly, and curving then to the westward on a radius of 8,000 feet, till it reaches 
the 24-fe(>t contour line. The further prolongation of this work, and the execu- 
tion of works on the west side, to be left for determination after observation of 
effects produced by the construction recommended.'* 

September 8, 1875. 

** The minutes of the Board from the first were read and approved, and the 
Board adjourned to meet at Xew Orleans November 10, 1875." 

Copied from the Minutes. 

(Signed) R. S. Eluott. 



FINAL PROCEEDINGS OF THE COMMISSION. 

Port Eads, La., Nov, 18, 1875. 

The commissioners. Gen. J. G. Barnard, Sir Charles A. Hartley, W. Mil- 
nor Roberts, Prof. Henry Mitchell, and H. D. Whitcomb, assembled in New 
Orleans, November loth, and proceeded to Port Eads on the 17th. After 
visiting the works in progress, the Commission held a meeting at Port Eads on 
the 18th. 

Present, Gen. J. G. Barnard, President, and Sir Charles A. Hartley, W. 
Milnor Roberts, Prof. Henry Mitchell and H. D. Whitcomb. 

Communications were received from Genenil Alexander and Mr. Sickles, 
stating that pressing engagements prevented their attending the meeting. 

The President read the minutes of the meeting of the commissioners in 
New York in September. 

After some discussion, it was recommended by the Board that the space of 
six hundred feet between the north end of the west jetty and the shore, across 
which piles are now driven and mattresses being laid, should not be closed 
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until the east jetty shall have been raised to its full height out to twenty feet 
depth of water. 

Mr. Eads having intimated to the Board that it is of importance to himself 
and his associates that a depth of twenty feet should be obtained at the mouth 
of the South Pass as soon as possible, the Board recommend, in consideration 
of Mr. £ads*s representation, that provisional jetty heads one hundred feet in 
length be established in a depth of twenty feet in the lino of both jetties, and 
that the construction of these works be in conformity with the cross section of 
a jetty presented by Mr. Eads. 

This drawing indicates : 

1. That the said jetty heads shall consist of stone and fascine work, having a 
width of twenty-six feet at the water line, with a slope of three to one on both 
sides to aliepth of sixteen feet 

2. That below this depth the base of the work shall have a width of two hun- 
dred and twenty-two feet, and including revetment of stone, be four feet 
thick, thus giving an apron fifty feet wide at the foot of each slope. 

3. That the apron and slopes shall have a revetment of stone at least two 
feet thick ; and 

4. That the work be crowned with paving stones, weighing not less than 
one ton each, carried up to a height four feet above mean low water. 

The Board further recommend that the exposed sea ends of the temporary 
jetty heads should have the same inclination as the side slopes, it being under- 
stood that the bottom out ^o the depth of thirty feet in the proposed line of the 
east jetty is already covered with at least one layer of mattresses. 

With reference to the permanent jetty heads, the Board is of the opinion 
that their construction, as regards profile, fascines, stones, and piles, should be 
nearly as possible identical with that of the jetty heads at the new mouth of 
the Maas, where the stones employed in exposed positions averaged one hun- 
dred and twenty pounds each, and where each cubic yard of mattress work 
was charged with half a ton of stone. The Board also considers that a like 
covering of stone on the mattress should be employed in constructing the jet- 
ties at the South Pass, wherever they are liable to be attacked by heavy seas. 

The Board then adjourned. 



Port Eads, Nov, 19, 1875. 

The Board met at 9 p.m. Present, same commissioners as on the 18th. 
Present also, Mr. Eads. After conversation and discussion, the Board ad- 
journed without action to 9 a.m. the 20th. 



Port Eads, Nov. 20, 1875. 

The Board met according to adjournment. Present, the same members as 
on last evening. 

The following letter was submitted to the Board, and read, and ordered to 
be spread on the minutes. The personal examinations on the work made by 
the Board confirm the correctness of Mr. Gorthell's statement : 




klalllnDlf 

loraatUaMiL Hn«Mi ud hoKa br the ■eeoKBo^tim of ifan* bnndnd 

■n1llfrr""fc"T' >iinn|ilinil imthn ¥rit iHi lillii iiim. wiiI miilii mrt lUi 
itln^htmmiBt h miqa a t tm^n mi m B t hi fc ti Bbofll. —Jan theshopi. wdfcs, 
■ad alMnM at ti a a ttj tor wiitio. Tbe (bat in ife wtk «amsts of tvo floM- 
inf [■■T'-;r{-i:r', Hid- •"."■ ir—lriifn. Br* dtfrickk, cigfat modd fauge^ 
dg' * :' : ' . -. trro lugs, three stcMn UiutelMi, wiib 

jfnU ana oiIht rdbu dobis. 

'' At the hi^ lit the fosses about two hundred piles have been driven oa 
the line i>( the deflecting dike, and at the Jump luro huiulred lineal feet of 
mattrcw wars have be-n on^^tru'.ted, with accommodations in each place for 
alt the men required for Ibc votk. 

" I am sir, jonrs Inilr, 

" E. L. CORTHELI, 

" Chiff AMisianI Eftffineer. 
" Bespocttully submitted to the Chief Engineer. 

"G. W. B. BSVLET. 

" SUsideiU EnginttT." 

Whilirt the Board appreciates the prepnrations made (or carrying on the 
mmVn with vignr, it \a unanim'iusly of opinion that a rapid delivery of glone 
on the V'orki im CHscntial k> obtain a sfwjdy dtplh on the bar, and for the pr>- 
lection at Ihe jetties where they ore expo*<l [o the violence of the waves. It 
therefore directs Mr. Eails's special stlention to this subject, with the sugges- 
li'iii that ft di-i«)sit of at luiiat 10,000 cubic yards o( stone be piled on the river 
blinks, nejir the mouth, aa a rcaerve deposit to meet eraergetioies during the 
ciiiislrucliou uf the ji'lUes in deep water. 

November 20. 1875. 
The f 'oinmifwinn adoplai the follotring general report, and ordered it to be 
I'lili^nil into tlie miuuteti of its proceed iiigs. 

AfluM hiiviiij; di'voleil three days to examining the works in progress and in 



* NuTi.— £i|UbI 



vwjUi ut fgu 



6, afty fe 



M 



ADVrSOEI BOAItD. 271 

confereno* wilh Mr. Ead« and his engineers, the Commissicin presents the fol- 
towiog gt^nerol summary o[ its views : 

Upon personal eiamination ot the locality and observation of the work 
which has bi*n p-.-rlnmied, the South Pass o( the Mississippi is found by the 
CoramiSBion to more than fulflU the eitpeetation of ita members in regard to its 
JUncs for furnishing an open mouth of ample depth for the lai^^est class of 
'■eB,-going vessels to the Mississippi Biver by means of jetties. 

In mailing this statement, reference must bo had to the fact that ttro ol the 
nemliera have never before eiaiiiiiieil Ihe localilj with a view to this fiarticular 
question, one indeed h.iving never before visited the spot. Of course, on all points 
concerning difficulties of eiccution of the works recommended, they had had 
no actual loual experimental results, while, on the other hand, opinions were 
life among many that the local jieculiarities of the soil, such as its extreme 
.•oftness, its eruptive " mud-lumps," etc., would effcctuallj thwart efforts to 
'lay upon it substantial and pcrnisnent engineering construe! ions. 

The memljcrs of the Commission had, indeed, satisfled themselves, that 
such opinions were unfounded; but it is satisfactory to be able to slate posi- 
tively, after tour monlhs of actual operations, that the work of pile-driving, 
extending from Ihe east land's end to twenty-six feet depth beyond the bar 
crest, along a line two and a quarter miles in length, covering nearly the whole 
length of the eastern jetty, and an examination of the texttire of the bar and 
of the shoals on which the works are to rest, furnish tha most satisfactory evi- 
dence of a bottom material not only adec[uale to bear all the necessary worira, 
suggest Ihat but for motives of economy (quarries being far dis- 
lant) the jetties, as at Ihe Sulina mouth of the Danube, might be made wholly 
^ The Commission Iberefore nn hesitatingly announces that the snp- 
ir attributed engineering difflculties of constrnction of engineering 
works at the South Pass of the Misfisaippi, as depending on peculiarities of the 
Mississippi delta, arc illusory. 

In fact, the execution of Ihe works is far less difBcuit than that of several 
recent successful works of the kind on European shores, known to and exam- 
ined by the members of the Commission. This facility of execution arises, in 
■H measure, from the fact tliat the broad, lateral shoals, almost bore at low 
water, which extend seaward from the land's ends, marginal to the channel, 
'form very good protection to the proposed works, and almost reduce them to 
the grade of mere river works until Ihe outer edge of the bar b reached. The 
deep water portions, outside Ihe bar of the proposed jellies, are comparatively 
short. While these portions must have the dimensionn and strength of exposed 
■ea woiks, they offer no difficulty not cojnmon to other simihirly exposed works 
BOW existing. 

It would seem proper in this connection to say a few words as to the South 
Pass itself, in reference to its capabilities to furnish an open mouth to the 
main stream, and Ihus form an aiic<|uate connection licttteen the sea and the 
thirty thousand miles of inland navigation whicli ramify from the river. 

The South Pass is the middle one of three great passes into which the 
liver, sfler having for many hundred miles rolled in a single channel, divides 
A few miles before it finally discharges its waters into the Gulf of Mexico. 

It Is but twelve miles long, being the shortest of the passes. From its 

it of division it carries its waters in a channel everywhere five fathoms 
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or more in deptb, vith » ^iraiRhinc^ o( coarse and a uniformitr of Kctioa 
Slid depth mch as almost to »uggi-st to the vojnger ttut he i* lUTigaiingi 
canal of nnpanUleled dimi'Ti^sion^, at a iridth avLT^og s«vca htrndird fwl, 
■uflicient for the convenien i trun^il of the largest Eea-going shifie, and of the 
Mmgeri«fl of Teasels which cmsiiiute a towtorlJie povrrful tag-boab m nM, 
Ho iharp bend, no ahoal, Tk< ■ rocf, eniliarrasses its navigation. 

At the origin — the head «.( the passes — a Khoal indeed lies in Bdrant* of iS 
entiance. This eboal has, liowever. a nulunil depth equal to that of er the bar 
at Soathvest Pass, and On- Coniinission anlieipales no serious difficuilf in 
effecting oi-er It the requiri'il di'ptb. Prom this point the adequ&ry of depth 
continues nnbrokrn for ten inil<ri, till tlie seawRrl extremities of the land mar- 
gins (the natural jetties whiih thus far maintain il) arc reached. Here, releasnl 
from confinement, the cuirf nt diSuMS it«olf ; the depth diminishes until et 
two tntin further (about) \\\,- bar, having but »cvcn feet depth, is reached; 
tMfond which, seaward, dej.ths of eIi, twelve, twenty-four snd more tathouu 
are found in quick successL >ii. The specific engineering worii which the goT- 
enunent of the United Stat.'^ lias coraniittcd to Mr. Ends Is by the well-knovn 
method of jetties, or othi rwiBo called parallel piers, to sunply artificially 
throughout this two miles Troru the land's enils to the outer slope of the bar 
the conBniog barriers vhiili ^hull pmlong to the (tea the uniformity of scrtimi 
and depth which the natur.il UjrriiTS for tlie prenwling ten miles have secured. 

This is not thejilacc todiiiciiss (he BlHrraPi merits of a well-known racthoJ 
vhicb has elsewhere, in reffrtii.T li> iis tipjili.'iiti"Ti hern, liecn thoroujrhly ilis- 
cusscil nnd disposed of, anil in which the individual members of the Commis- 
sion liavc ha<i each one his own part to take. What has been sjtiil in former 
paragraph » suffices tooxhibil thy strengthened confldcnoe with which personal 
examination of the ^pot mid of the works now in prioress has imbiicil the niem- 
bcra of the Commission. 

The Coran^i^f>ion considers the present an opjortunc moment to reconi its 
Opinion — fii-st, Ihiit the physical characteristics of the dcila am! bars of the 
Mississippi and Danul>e arc simikr in many important respects ; and sec- 
ondly, that owing to the gi-eater sea depth immediately licyond the crest of 
its bar, lo the existence of liJe-wjilcr, to the apparent greater abrading forces 
along the coa-sl, anrl to the extreme fineness of the sand of which the bar is 
composed, tlio moulh of llic South Pass of the Mississippi is mart susceptible 
of successful improvement, notwithstanding the greater turbidity of its iluvisi 
cunent. than was the Sulina mouth of the Danube when, in IMS, the construe- 
tion of parallel piers was comnieiicei! which secured to the navigation of that 
river a depth of 171 feet in 18(11, and 20> feet at the present time, or five feet 
more than the works wci-e originally designe<l to obtain; and this at the mouth 
of a river-arm di-iihnr!;iiig less than one-third of the volume of water dis- 
chargi'd iivthcSiiulh Pass. 

We now turn to the works actually at this time executed by the grantee, 
Mr. Jas. B. Eiids. under the net of Congress authorizing him to improve the 
South Pass of the Mississippi River, and wo find that they have been laid out 
snd thus far carrietl on siibsl;inlially in accordance with the plans submitted 
to and approved liy this Cnnmiission at the lime of their session in September 

Considering that oidy tho short period of five months has elapsed since the 
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beginning of operations at the South Pass, we are stmck with the amount of 
work which has been accomplished ; and although much that has been done is 
provisional, to be supplemented by other work, it is all necessary and condu- 
cive to the end in view, which is permanently to confine the flow within the 
space of one thousand feet between the crests of the jetties. 

We find from the records of the pile-driving, and from the manner in 
which the piles have thus far withstood the action of the waves and currents, 
that the material of the bar is even more solid than we had ventured to antici- 
pate it would be, as we have already remarked. We do not entertain any 
doubt as to the efficiency and permanency of the jetties, when they shall have 
been completed upon the location and plans heretofore approved by this Com- 
mission. If the arrangements made by the contractors, Messrs. James An- 
drews & Co., for the early delivery of additional large quantities of stone for 
weighting the mattresses, and for the protection of the jetties against the action 
of the sea, are successfully executed, we see no reason for doubting the realiza- 
tion of definite and permanent good results at an early date. 

It is hardly within our province, if it were even in our power, to oflfer any 
specific opinion respecting the period when a given depth across the bar may 
be reliably calculated upon, since so much necessarily depends upon the char- 
acter of the season, the stage of water in the river, and the vigor with which 
the works are prosecuted ; but judging from the amount and character of the 
work already accomplished in advance of the date at which Congress required 
it to begin, we are very favorably impressed, believing that there is a prospect 
of early and complete success. 

The lines of the jetties are now distinctly marked out by the rows of piles 
extending seaward on the east side beyond the crest of the bar into twenty-six 
feet of water, and on the west side to about twenty feet depth, indicating the 
extent and shape of the new entrance. 

While it would have been unreasonable to have anticipated at this early 
period in the progress of this important undertaking, even as much as has 
already been effected, we desire to be careful lest we should ourselves under- 
value or cause others to view lightly the difficulties which yet remain to be 
overcome before the final grand result shall have been attained. 

Care should be exercised to strengthen the works already commenced, in 
order to enable them to resist the gales of winter ; and too much haste to call 
in the river forces for the execution of deepening must be avoided. It is 
much safer, while the foundations of the jetties are insufficiently protected by 
stone, to allow the present escape of water by lateral avenues. 

From what has already been said, it will have been clearly enough seen 
that the Commission did not expect at this early stage in the progress of the 
work that much scouring effects would have been produced. Such results 
cannot be expected to exhibit themselves in a very marked manner until, by 
the closure of the opening (six hundred feet in length) at the head of the west 
jetty, and by the raising of both the parallel piers to the water surface through- 
out some considerable length, the water shall be confined to its destinod chan- 
nel. From the eastern land's end to near the head of the west jetty, the east- 
ern jetty is now for the most part thus raised, while the west bank itself imper- 
fectly fulfills the function of its parallel pier. Throughout this length — say 
for four thousand four hundred feet — a marked scouring effect has taken place. 
18 
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APPENDIX V. 

(See page 91.) 

ESTIMATE OP THE DETAILED COST OP ONE CORD OP MAT- 

TRESS-WORK. 

BASIS OF CALCULATION IS 68,415 CORDS, CONSTRUCTED AND PLACED ON THE 
JETTIES AND AUXILIARY WORKS. FROM JUNE 80, 1875, TO JUNE 80, 1876. 



Kinda of Work or Ma- 
terial. 



Mattress Ways. 
Guide Piling. . . 

Materials. 

Willows 

Strips 



Pins 

Wedges 

Cut Spikes, 5-in 

Nails, 20d 

Rope 

Transportation. 

Barges (cost, repairs, 

pumping) 

Transporting 

Constr'n Mattresses. . 
Towing and Placing 

Stone. 

Delivered 

Handling 

Barges and Plats. . . . 

Towing 

Sinking Matts 



Total Quan- 
tity. 



1,300 lin. ft. 
2,663 piles. 
90,666 lin. ft. 



Detailed Cost 



$8.59 pr. lin. ft 
[ .21Apr.lin.ft. 



58,415 cords. 

2,400m ft.B.M. 14.00 per M. 
214,000 .02i 
428,000 .00^- 
26,707 lbs. .031^0 per lb. 
23,324 lbs. .03 per lb. 



74,900 lin. ft. 



Total. 



•OOiHjperlin.ft. 



AmH to One 
Cord. 



1-iV lin. ft. 



18,500 cu.yds 



45 ft. B. M. 

4 
10 

0.5 lbs. 
iSlbs. 

1.4 lin. ft. 



Costp'r 
Cord. 



8.81 cubic yd. 
.06 cubic yd. 
.43 cubic yd. 
.65 cubic yd. 



0.85 cub. yd 



$0,087 
0.860 



1.480 
0.680 
0.080 
0.010 
0.016 
0.015 
0.092 



0.840 
0.355 
0.800 
0.338 

1.158 
0.021 
0.150 
0.227 



Total 

Coet p'r 

Cord. 



$0,087 
0.860 



2.828 



0.695 
0.800 
0.388 



1.556 
0.171 



$6,880 



Waste and Incidentals, 10 per cent 0.683 

General Construction Account, 15 per cent 1.044 

Cost per cord of Mattress Work $8 007 



Cost per cubic yard Mattress Work $1,687 

Cost per cubic yard to Mr. Eads 8.972 
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APPENDIX Vm. 

(See page 108.) 

LETTER FROM JAS, B, EADS TO THE SECRETARY OP WAB. 

Kew Orleans, May 23, 1871 

HoK. ALPH0X90 Taft, SeotUmf of War, Washington^ D, C, : 

Sir : — My dutj to thoee who have been and are now sappljing me with 
money to consummate the grant made by the Forty-third Congress, compels 
me, very reluctantly, to call your attention to the inclosed letter (marked A), 
signed C. W. Howell, Captain of Engineers, U. S. A., dated May 6, 1876^ 
and published in the Bepublican and Democrat^ of Kew Orleans. 
I desire to submit with it, as briefly as possible, the following facts: 
During the Forty-third Congress, two plans for the improvement of the 
Mississippi were presented for consideration. The one known as the Fort St 
Philip Canal was urged chiefly by Gen. A. A. Humphreys, Chief of En- 
gineers, U. S. A., and Major Howell, United States Engineers; and the other, 
the jetty system, by myself and others. The subject was referred by Congress 
to a mixed commission, composed of seven distinguished military and civil en- 
gineers, who, after careful deliberation, reported (one member only dissenting) 
in favor of the jetty system : whereupon, Congress granted to myself and asso- 
ciates the right to improve the South Pass, an outlet unused for commerce; 
the grant expressly stipulating that we are to be paid nothing in case of fail- 
ure to secure twenty feet depth of channel through the pass to the gulf, within 
a stated period. The act directs the Secretary of War to appoint an oflScer 
"whose duty It shall be to report the depth of water and width of channel 
secured and maintained from time to time, in said channel, together with such 
other information as the Secretary of War may direct." 

The grant expressly provides that " I shall be untrammeled in the exercise of 
my judgment and skill in the location, design, and construction of the works," 
therefore I did not suppose that another oflScer of engineers, and one, too, 
avowedly hostile to the undertaking, would likewise (without authority of Con- 
gress) be charged with the official duty of observing any part of our work or 
its results. Least of all did I suppose that ho would be permitted to give to 
the public with perfect freedom such unfavorable and unreliable information 
respecting it as might best seem to support the predictions of its faOure pre- 
viously utterni so confidently by his chief and himself, and thus really tram- 
mel its constniction by increasing my difficulties in providing means with 
which to cany it on. 

278 
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Anonymous statements circulated in this city, and subsequently sent hence 
by telegraph, have been published in a number of newspapers through the 
country, to the effect that a new shoal was forming in advance of the jetties, 
and that their failure was therefore certain. This report, being persistently re- 
peated, was publicly denounced by me, with perhaps too much feeling, as a 
** malicious falsehood," but without supposing that Major Howell was at all 
responsible for the statement. Appreciating the importance, however, of re- 
futing such reports by evidence that could not be challenged, I addressed the 
Superintendent of the United States Ck)ast Survey as follows: 

New Orleans, March 7, 1876. 

Capt. C. P. Patterson, Superintendent U, S. Coast Survey, Washington^ 
Z>. C: 

Dear Sir: — Last year Lieut. Marinden made soundings on radial lines sea- 
wards from the bar of South Pass. I very much desire that these radial 
soundings should be repeated before Lieut. M. leaves here, and I think you 
will agree with me that it is important to know where the one or two millions 
of cubic yards of sandy alluvion, which have been swept out of South Pass 
from its bar, have been carried and deposited, and what changes, if any, have 
occurred in the contour lines off the mouth of South Pass. 

Radial lines of soundings should be made from the east and west lands' ends 
out to two or three miles off shore. 

Hoping that you will kindly oblige me by ordering this work to be done by 
Lieut. M., I remain, with sentiments of high esteem, yours very truly, 

Jas. B. Eads. 

In answer I received the following reply: 

U. S. Coast Survey Office, ) 

Washington, March 10, 1876. ) 

Dear Sir :— Yours of the 7th is just received. 

Authority will be given to Assistant Marinden to run such radial lines as you 
may wish, but as he has not the control of a steam launch this season, only his 
boats avail for the purpose, and consequently he should run merely such lines 
as may be absolutely necessary. 

If you could furnish him the use of a small steamer, the work could be 
executed more rapidly, and doubtless with more satisfaction to you and himself. 
The state of our funds does not enable us to incur the expense of a steamer. 
• ••*** 

Yours respectfully, 

C. P. Patterson, 
Sup^t U. S, Coast Survey. 
Jas. B. Eads, C.E., New Orleans, La. 

I agreed to furnish the necessary steamboat, and these soundings have now 
been nearly completed. 

On the 26th ult. a large party, comprising many influential gentlemen, 
visited the jetties on the mammoth steamer Grand Republic, It was stated in 
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the New Orleans Times, after the return of the boat to New Orleans, that an 
assistant of Major Howell had gone on board the boat at the jetties, with a 
chart of soundings just taken by him, which he exhibited and explained to the 
passengers. I was assured by several prominent citizens of New Orleans, whose 
names will be given if desired, that his apparently reliable and official state- 
ments had created great distrust in the ultimate success of our work through- 
out the whole city, as it was generally believed Maj. Howell's surveys revealed 
a rapidly forming shoal in advance of the jetties. I was reliably informed 
that a large amount of stock subscribed in aid of our undertaking was actually 
offered at the time at half its cost in consequence, and I myself received at the 
same time a letter asking the release of one of the parties aiding it, from his 
obligation to pay a large balance due on his subscription. 

Knowing the importance of promptly refuting by official testimony these 
misrepresentations, I immediately addressed the following additional request 
to the Superintendent of U. S. Coast Survey: 

Port Eads, La., April 27, 1876. 
Capt. C. P. Patterson, Waahingion, D. C. : 

Dear Sir :— As the changes within our jettied channel have been very great 
since Assistant Marinden surveyed the bar, I would respectfully suggest the 
importance of having his party sound the depth within the jetties and within 
a thousand feet of their mouth. 

This work can be done with much greater ease and much quicker now than 
before, as I have signal ranges and stations established by which my assistant 
engineers make these soundings in two days' time generally. I will be much 
obliged if you wnll order this work to be done as early as possible, and instruct 
Assistant Marinden to furnish me a copy of the results. He is now here pre- 
paring for the mdial soundings beyond the jetties. I will loan him facilities 
for all the work. 

Very respectfully, 

Jas. B. Bads. 

Feeling indignant and outraged at the unwarranted conduct of Maj. Howell's 
assistant, I published a letter in the New Orleans Times, herewith inclosed 
(marked B), in which I again pronounced the reported shoaling in advance of 
the jetties as absolutely false. I had, however, so much confidence in Major 
Howell's honor, and in the delicate sense of propriety which characterizes gen- 
tlemen of the army, that I exonerated him in the foUowing language, in the 
letter, from any complicity in this effort to injure me and my associates. I 
said : 

"But as these works are not under the supervision of Major Howell, it is 
unjust to him to infer that he has authorized any of his assistants to make an 
* official ' survey of the South Pass bar at the Government's expense, or that 
he would countenance on the part of his assistant any effort to create in the 
minds of the visitors by the Grand Republic, or in those of any other persons 
whatever, the false impression that this bar, which has thus far been removed 
by the effect of the jetties, is being reformed in advance of them, or that he 
would, as readers of your editorial might possibly suppose, permit the draft of 
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such sounilinga to be exhibited on the Grand RepvMie or in his office with anf 
shoir of ' official sanction.' " 

An dlilorial herewith inclosed (marked C) Ehortly after appeared in the 
New Orlcuns liemoeral, containing statements that could only have licen oh- 
tdncd in Major Howell's offlee, and which apparently sustaineil this false 
report. 1 ininiediatel; answered the editor of the Democrat b,v letter, a copy 
of which is herewith incioGed (markM D), that this and similar reports had 
their origin either in igimrance or malice, aa they were absolutely untnie. 1 
did not, however, even then charge Major Howell with being the author or 
prompter of thfra. 

This second letter was followed by the publication of the inelnsed objoe- 
tionablc letter of Major Howell, before referred lo. Major Howell declares in 
this Irtier: 

'■ On ray own part this considerate silence would not have been broken but 
for the recent insidious atUcks of Mr. Esds, and after this date 1 shall feel at 
liberty to either repel further attack or let the violence of Mr, Eads of itself 
gradaally disgust the public." 

As "the recent insidious atlacksofHr. Eads" seem to be the only jnstiflca- 
tion offered by Major Howell, you will, after reading my published letters 
herein referred to, be able to judge of the merits of this cicuse. Of course I 
cannot reply to Major HowcH's personalities, for when an ofSccr of the array 
makes statements thnt are untrue, and uses his ofBcial signature to give them 
additional weight, discussions that might otherwise be justified between us 
are at once forbidden. These untrae statements are as follows : 

" The fact is, that on the day of the Ornnd Repulilie splurge there was at 
South Pass only a channel of twelve fe«t entitled to be called navigable, while 
at Southwest Pass there was a navigable channel of over eighteen feel." 

"1 know that on the day the Grnnd Jtepiiblie visiie<l South Pais the 
nucleus of a new bar existed 1,000 feet in front of the jetties, and that a shoal 
had made out from the cml of the west jetty 380 feet towards this, and diagon- 
ally across the front of Ihc jellifs." 

" I know that since the commencement of the jetty work the low water 

s Miction of South Pass, one mile below its head, has l>ccn diminished 
nth: thatthe velocity at this [wint has relatively decreased, and that the 
e of discharge of the pass which, before commencement of tho jetties, 
M found to be lifleen per cent, of ihe total discharge of the Ihrec passes, is 
ir but eleven per cent. Mr. Eads has probably disi'overed these faet^ hav. 
g wach a serious bearing on the ultimate success of his work, and knowing 
iitt tboy will E^n be made public through official channels, seeks in advance 
"to break their force by crying out 'malice,' 'falaehooil,' etc." 

A direct and positive refutation of four of these untrue and injurious state- 
menta will be found in the following letters from three of the gentlemen 
■fldsting me in the engineering t1e[iartment of the work, and who aie no less 

[MKlcd for their veracity than for their professiounl abilities. 
rt.J. 
Deu 



New Orleaws, Mai/ 22. 1670. 
U J. B. Bads, Chief Enffinter South RtstJctly Worka, Ntie OrUant, La.: 
Deu SlE f— The statements of Major Howell, United Stales Engineers, 
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contained in his letter recently pablished respecting this work, hsTing been 
refrnvd by you to me for examination, I have to state that there has been no 
shoaling in advance of the jetties, but, on the contrary, there has been a reiy 
marlccd and general incmasc in the depth immediately in front of the outtf 
slope of the bar in adyance of the jetties, as far out as we have made aocu- 
rate examinations, nearly 2,009 feet beyond the jetties. I am able to assert this 
in the most positive mannar, as we have a number of carefully located ranges 
covering the bar and the deep water in front of it, and I have made careful 
soundings all over it at least once and sometimes twice a month for scveiml 
months past, each sounding at the moment it was taken being located instni- 
mentally from fixed and well verified points of observation. I am able to 
state positively that there has, at no time since we commenced work, been any 
shoal making out diagonally from the west jetty toward the so-called. " nu- 
cleus of a new bar " in advance of it, as stated by Major Howell. 

I can also state positively that what he terms « the nucleus of a new bar," 
one thousand feet in front of the jetties, is the remains of a lump shown on the 
Coast Sur^'oy map before we began the jetties, and from approximately correct 
estimates made by me, after comparing, as carefully as possible, the depths 
over it a year ago, with those now existing on it, that the cubical contents of 
it above a plane thirty feet below the mean level of the gulf, have diminished 
nearly one-half. The depth on the shoalest part of it, which is a mere point 
or apex, was last year fully three feet less than it is at present. This lump 
seoins to be soft^ tenacious clay. It has deep water all around it, and consti- 
tutes no impediment to the safe and easy navigation of the jettied channeL 

I have further to state, that I have made recent soundings across the 
South Pass, one mile below the head of it, at the point referred to by Maj. 
Howell, and compared them with those of the Coast Survey of last year. I 
find no such diminution of its section as Maj. Howell has stated. It has cer- 
tainly not (iecreaseii at this point, since the jetties were commenced. I have also 
made careful soundings across the pass below Grand Bayou, before the section 
of the bayou was nnluced by the dam now partially completed, and which now 
throws an additional quantity of water into South Pass, and found it consider- 
ably larger than the size shown by Coast Survey soundings made last year. 

I would further state that on the day when the Grand Rtpubiic visited 
the jetties, there was a navigable depth of fully sixteen feet entirely through 
the jetties at high tide. It was measured by myself and several other persons 
on that day and the day previous. 

Very respectfully, etc., 

E. L. CORTHELLy 

Chief AasisimU Engineer, 

I fully concur in the statements made by Mr. Corthell, and certify to 
their correctness. I myself superintended the taking of a line of soundings 
into the pass between the jetties, on the day the Grand RepvMie visited 
Port Eads, and in no place found a less depth, at average high water, than 
sixteen feet, with only one place so shoal as that 

Very truly youi-s, 

G. W. R. Baylet, 
New Orleans, La., May 22, 1876. Resident Engineer, 
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Poet Eads, La., May 28, 1876. 
Capt. Jas. B. Eads, New Orleans, La, : 

I have assisted Mr. E. L. Corthell in all the surveys that have been made 
under his direction at the mouth of South Pass. I have mapped them out 
carefully, and from my own studies of the changes that have occurred inside 
and outside the jetties, I can fully indorse Mr. Corthell's statements, and tes- 
tify to their correctness. 

Very respectfully, your obedient servant. 

Max E. ScHiODT, 
Assistant Engineer South Pass Jetty Works. 

About the time Maj. Howell published his letter, I received the following 
courteous refusal of my second request from the Superintendent of the Coast 
Survey: 

United States Coast Survey, ) 

Washington, D. C, May 1, 1876. ( 
Dear Sir:— Your letter of April 27th is duly received. I would cheerfully 
comply with your wishes, but the law expressly provides that the inspecting 
ofl9cer of the Engineer Corps (Qen. Comstock) shall execute the class of sur- 
veys you wish within the jetties. 

The radial lines from the outer ends of the jetties were run at your request, 
lor the purpose of finding, if possible within their limits, the deposit of re- 
moved material. 

I shall be glad to offer any assistance in my power to Gen. Comstock, 
should he express a wish for the survey to which you refer. 

Yours respectfully, 

C. P. Patterson, 
SupU U, S, Coast Survey. 
Jas. B. Eads, Esq., New Orleans. 

Immediately after the visit of the Grand Republic, Capt. Brown, U. S. 
Engineers (assistant of Qen. Comstock), commenced a survey of the bar, and 
believing that information in his possession would completely refute Major 
Howeirs assertion, I asked him for an official statement of the depths of chan- 
nel at that time. This he declined to give, stating as a reason that he had 
not made his report to Gep. Comstock. Learning that the latter officer had 
just gone to the jetties, I telegraphed the Secretary of War as follows: 

New Orleans, La., May 9, 1876. 

Hon. Alphonso Tapt, Secretary of War, Washington, D. C. : 

Please instruct Gen. C. B. Comstock, now at Port Eads, to sound channel 
between jetties with m6 ; likewise dredged channel through Southwest Pass 
bar, and furnish roe with the results promptly. Major Howell has published a 
misstatement, affecting public confidence in my work, and this information is 
required in justice to myself, and will benefit the public. 

Jas. B. Eads. 
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I proceeded to the jetties, and met Oen. Comstock on bis mj bacK. I 
urged his return, that he might measure the channel with me, if so anthor- 
iied by the Secretary of War. On my urgent declaration that a wrong hsd 
been done roc, and one that was seriously affecting the prosecution of theworic, 
Gt'n. Comstock consented to return, and remained during the day at the Jetties 
awaiting instructions ; but as no answer to my dispatch came, he left that 
erening for New Orleans. He declined to give me any information respecting 
the depths in question, for the reason that he had not yet made his report to 
Gen. Humphreys. Four days after sending my dispatch to the Secretazy of 
War, I received the following telegram : 

WiSHnroTOiiy May 18, 1878. 
Hr. Jas. B. EAna, New Means, La, : 

In accordance with the law. Gen. Comstock received authority and instroc- 
tions for complete sun'ey and examination of the South Pass improyement 
before leaving Detroit. A copy of the results of his soundings will be fur- 
nished as soon as received. 

Alpbonso Tar. 

On receipt of this telegram I dispatched to the Superintendent of the Coast 
Survey, requiring that Mr. Assistant Marindcn be permitted to inform me of 
the rc!j(uli of his fundings just made, chiefly at my own expense, in advance 
of the bar. In reply I received the following telegram : 

WiSBiNQToy, May 18, 1876. 
Capt. Jas. B. Eads : 

Roj^ret Marinden cannot furnish his results. Gen. Comstock will give all 
information rt>(|uiaHl by law. W^ill write. 

C. P. Pattersox, 

SupX etc 

It will be seen that I have been unable at the end of three weeks to obtain 
from any (Tovemmcnt ofHcials the facts in their possession or control, with 
which 10 defend this enterprise from the persistent and injurious misrepresen- 
tations which havo appeared anonymously, semi-officially, and authoritatively 
durinp: the lust few weeks, and that I have been refused the request to di- 
rtKit Gen. Comstock, when on the spot, to measure and certify to me the depth 
of channel, to ri;j:ht a wrong done by his brother officer. In prominent con- 
trast with the difficulties I have encountered in getting this official infor- 
mation, which would have been of great value to me if promptly obtained, I 
quote the following from the letter of Major Howell regarding his surveys : 

•* The sun-eys have been made at government expense, because needed to 
aid in solving the great problem presented at the mouth of the MississippL 

•* If the n^snlts had been available before the passage of the jetty contract, 
it is proliable that the country would not have been saddled with the ad- 
venture. 

•*My charts, observations for velocity of currents, amounts of material 
oarricil in suspension by the river water, and volumes of discharge, have 
alwa\-s UH»n o|vn for the inspection of any courteous gentleman interested in 
seeing thoni. In this there is no impropriety, as Mr. Eads would insinuate." 
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I have no reason whatever to complain of the conrse piireiiod by Capt. Pnt> 
tenon, Gen. Conistock, or CapL. Drown in this matter, as it has b«en, 1 believe, 
in strict oteoniancc with otAoial propriety. 

Major Howell says: 

" 1 know that between dlstancea two and a h&tf and seven and a half miles 
■eaward of the outer end of his jetties, the gait lias shoaled at h rate whii-h, if 
continued, will in eighteen high-water seasons bring tbo gulf bottotii to the 
surface, and necessitate the pruloiigatian ot the jetties at least seven and a halt 

When it is understood that this reputed shoaling was known before the 
jetties were commeneed, and that no soundings have been made over it rinca 
]&st Naveoiber, to determine whether it is increasing or diniinisbing, at which 
time the eroding action of the jetties bad scarcely begun, its " serious bearing 
upon the ultimate success of his (my) work " can bo estimated, as well as the 
fairness of the writer in leaving his readera to infer that this shoaling ia an 
evident-e of the truth of the prediution of biraselt and his chief regarding the 
reformation of Ibo bar. 

An extension of the jetties ot seven and a half miles in eighteen years, or 
nearly sli feet per day, nould not be int'ornpatihle with the following assut^ 
ance given to Ihe New Orleans Chamber of Commerce by Major Howell, ami 
which will be fuimd in his letter to Mr. J. H. Oglcsby. president, that, as no 
littoral current exists at the mouth of the Mississippi, '* jetties wonld have to 
be built further and furtlicr out, not annually, but steadily every day of each 
year, to keep pace with the advance of the river deposit into the gulf, pro- 
yided they are attemptcil, and the attempt warranted by having the relative 
character ot bed and banks favoruhle." 

I quote again from Major Howell's inclosed letter as follows; 

" Holding these views, no army enginver haa thrown a straw in tlie way 
ot Mr, Eads's jetty work." 

This is another misstatement, A/ler Ihe jttty ayelem icaa fituUlg adopted 
hy the latt Songreat, Gen. Humphreys published four essays, termed by him 
memomndums," to prove that the jetties would be a failure; these were 
published as a part ot his otQcial report to the present Congress. They wera 
U the same time extracted from that voluminous document and illustrated 
with maps, were traund in pamphlet form and distributed throughout tha 
country five months ago. To counteract the injurious eUcet of these private 
opinions of Qen. Humphreys, In which ho gave all the weight of his olBcioI 
titles and position, I deemed it necessary to cxfiose the fatkcies upon which 
his argnments were founded, by reviewing the United Slate^ Levee Onunis- 
■ion's report, which was boseil upon the some unsound theories, and to which 
report he had ^ven his emphatic approval. 

Major Howell endeavors to excuse this conduct of his chief in the donng 
words of the foltowing estmct: 

I" Since the pnssage ot the late jetty contract, those opponents of Ihe ex- 
periment who took part in the discussions preceding the passage ot llie 
contract, consi'lered, flrst, that they wer« in no way responsible for the experi- 
ment. Sooond, that fnriher discussion would bo useless, except so for as 
Teqnired In complete thnt left unfinished hy the action of Congresa." 
Admitting Ocn. Humplircye'a ability to complete discussions left unHniibod 
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bj Coogreas, his justification in this case woold have beoi more satisfactory 
bad Major Howell informed his readers bj what antbority an officer of tfa« 
United States Engineers presumes to publish his gratuitous opinions at the 
public expense, or to indirectly criticise the President and Congress of the 
United States for declining to be guided by the judgment of Gen. Humphrejrs 
and Major HoweU in this matter. 

But few persons inexperienced in the difficulties of raistng the large 
amounts of money required in works of great magnitude, can appreciate the 
injurious effects of unfavorable arguments or apparently well authenticated 
reports against an enterprise, especially when they involTe, if correct, the cer- 
tain loss of capital invested. For several weeks past we have, through the 
•elf-acknowledged conduct of Major Howell, been seriously trammeled in the 
prosecution of the works we are constructing, by misrepresentations to which 
have been given a real or seeming assurance of official truth, while it has been 
out of my power to obtain, officially, the real facts to disprove theuL 

In view of the annoyance and embarrassments already suffered from the 
official antagonism of Gen. Humphreys and Major Howell, and of the fact that 
their official positions give them the ability to continue their open or insidious 
opposition to this work (the one being Chief of the Corps of Engineers, U. S. A., 
and the other stationed in this city in charge of important engineering opera- 
tions in the vicinity), I have to respectfully ask that any further officious or 
unauthorized official interference on the part of these officers be interdicted, 
and that instructions be issued to the inspecting officer authorized by the act, 
and " detailed" by you to make the examinations, to promptly supply me with 
any official information he may from time to time acquire respecting these 
works and tl^ir results, which I may deem important to facilitate us in carry- 
ing out the intent of the grant, or in protecting us from misrepresentation; 
and that his reports hereafter be made directly to the Secretary of War, instead 
of through the meiiiura of the Chief of Engineers, U. S. A., as the Secretary of 
War alone is, by the words of the grant, "authorized and directed to carry 
into effect the provisions of the act." 

We are assuming all risks and expending our own money under a grant 
which gives us no power to deceive the government, even if we desired to. 
Our compensation deiKmds wholly upon results to be achieved, and upon the 
good faith of the government. We were entitled to eight months to commence 
the work, and thirty months within which to secure twenty feet of depth, yet 
before fifteen have elapsed the largest coasting steamers trading to New Or- 
leans have been sent to sea over the bar on which scarcely eight feet of water 
could be found last year. We have thus shown an energy and good faith not 
only entitling us to the moral support of the government, but to its confidence. 
I cannot believe for a moment that the policy of your department will, with 
your sanction, be allowed to embarrass me in the prosecution of a work of such 
immense importance, when the untrammeled control of it was confided to me 
by the almost unanimous action of Congress, and the approval of the Presi- 
dent of the United States. 

I have the honor to be, very respectfully, 

Your very obedient servant, 

Jas. B. Eaos. ' 



' Editob 
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Ukiteu States Engikeer's Office, I 

New Orleans, La., May 6, 1970. ( 



Editob Democrat:— Your editorial of the third instant, elieil«d bj the 
lengthy Ulegram of James B. Eads, which appeared in tha Kew Orleans Ttnie* 
0( April SOlh. bos provoked Mr. Eads into writing a letter (published in your 
issne of the 4lh inst.) which is calculated to create a wrong impression on the 
minds of the public. 

Mr. Eads is mistaken in supposing that becauge ho has a contract to try to 
Imiirove Soiitli Pass, this fact bare me from continnirig to completion a series 
of survey's made, eoniweneed under orders rc?t!eii-ed two years ago. The series 
would have been incomplele without the recent gauging of the passes and re- 
Connoissance of South Puss bar. 

The results, when fuUj submitted to the public, will greatly intcrpst hy- 
draulk engineers, and go far toward refuting many of the absurd statements 
and theories advanced oy Mr. Euds before commencing his jetties, and on 
which all his specions plans arc based. 

Perhaps this is the reason why. in his usual brow-beating manner, with 
which the people ol New Orleans are so familiar, he attempts to choke off iu- 

The Bun'eys have been made at government eipcnse, because needed to 
■id in colving the great problem presented at the mouth of the Mississippi. 

If the results had l)ccn available before the {lassage of the jetty contract, it 
b probable that the country would not have been saddled with the adventure. 

Hy charts, observations for velocity of currents, amounts of msterial car- 
ried in suspension by the river water, and volumes of discharge, have always 
teen open for the inspection of any courieoiis gentleman interested in seeing 
them. In this there is no impropriety, as Mr. Eads would insinuate. 

The insinuation in regard to the St. Louts telegram is one that no just man 
would give such publicity to without first satisfying himself as to the facts. I 
hare not seen a copy of the telegram; do not know what it contained; but I 
know this, thai if the information on which it was based came from my office. 
Mid was hoiiAlly used, instead of Iwing, as styled, a " malicious falsehood," 
it was Ihc unpalatable truth. 

The more direct charge, that my assistjint endeavored to create among the 
piHtB and passengers of the Grand RepythUc an impression nnfavorvble to (be 
Jetties, isergunlly without foundation. 

After investigating the matter, I find these fo bo the facts ! Mr. Collins, 
Imving completed his field work, in accordance with his instructions to return 
to New Orleans as soon as possible, took passage on the Grand Btpvblie, paid 
Us fare, simply answered questions when courtesy reijulred it, and was an in- 
terested observer of the solemn farce entitled "Col. Andrews's eiaminntion." 

There was no volunteered attempt on his part to influence the minds of 
the St. Louis delegation against their " Josh," his work or his leaehlngs. 

By implication, the accuracy of the work done by my assistants has been 
Imught in question. 
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Mr. Collins has been with me over four years. He has worked in the fidd 
with three of ray military assistants, who report him to me as an aocunte, 
rapid, and extremely conscientious engineer. I place full faith in his reports. 

The results of dredging at Southwest Pass are very unfairly presented. 

The rejwrted mean low tide depth at Southwest Pass is introduced in such 
artful connection with a reported high tide depth at South Pass, that the casual 
reader would be led to think the depth of channel at the two passes the same; 
whereas, the fact is, that on the day of the Orand Eepublie splurge there 
was at South Pass only a channel of twelve feet entitled to be called nav- 
igable, while at Southwest Pass there was a navigable channel of over eighteen 
feet. 

Now, let me give my understanding of the position held by Mr. Eads and 
the opponents of his jetty attempt. It may give the public something worth 
thinking over. 

I know that between distances two and a half and seven and a half miles 
seawanl of the outer end of his jetties the gulf has shoaled at a rate which, if 
continued, will in eighteen high-water seasons bring the gulf bottom to the sur- 
face, and iiect»ssitate the prolongation of the jetties at least seven and a half miles. 

I know that on the day the Orand Republic visited South Pass the nucleus 
of a new bar existed one thousand feet in front of the jetties, and that a shoal 
had made out from the end of the west jetty, three hundred and eighty feet 
toward this and diagonally across the front of the jetties. 

I know that since the commencement of the jetty work the low water cross 
section of South Pass, one mile below its head, has been diminished one-sixth; 
that the velocity at this point has relatively decreased, and that the volume of 
discharge of the pass which, before commencement of the jetties, was found to 
be fifteen per cent, of the total discharge of the three passes, is now but eleven 
per cent. Mr. Eads has prolmbly discovered these facts, having such a seri- 
ous bearing on the ultimate success of his work, and knowing that they will 
soon be m.ule public through officiid channels, seeks in advance to break their 
force by crying out '* malice," " falsehood," etc. 

SiiKo the passage of the late jetty contract, those opponents of the experi- 
ment who took part in the discussions preceding the passage of the contract 
considorcd, first, that they were in no way responsible for the experiment 
Second, that further discussion would be useless, except so far as required to 
complete that left unfinished by the action of Congress. Third, that as the 
experiment had been decided upon, it was every way desirable that it should 
be carried to completion, in order that a question which has embarrassed the 
mouth of the river problem for forty years, and which might do so for an in- 
definite lime to come, should be practically settled one way or the other, beyond 
resuscitation. 

Holding these views, no army engineer has thrown a straw in the way of 
Mr. Eads*s jetty work. 

Ilis *' outside speculations" regarding the closure of the **Jump" and 
*' Cubit's Gap," and his crude ideas about the improvement of the upper 
river, have been criticised, but his jetty adventure has been let alone. It now 
appears that it has been let too much alone to suit his present purposes. 

On my own part, this considerate silence would not have been broken but 
for the recent insidious attacks of Mr. Eads, and after this date I shall feel at 
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ity to either repel further attack or let the Tiolenoe of Mr. Ends of itself 
iduall/ dis^st Ihe public. 

In closing, I offer an opinion, which perhaps I am not alone in holding. 
The repeated cries ot " aui'L-ess " which we have heard from the ver)- com- 
t of the jetties are deceitful. There can be no success except of a 
Kited States Treomtry mid until it is nacertained that the jetties are of a por- 
tnent character, and afford something more than a temporary outlet to the 
X of the Mississippi vaUey. 

I am, sir, very respeutfully yours, 

C. W. Howell, 
Capl. of Engineers, United Stales Army. 



Port Ems, April 20, 1870. 
Editor New Ort.easi Times:— In rending your editorial ot Friday mom- 
Ing, I observe tliiit in alluding to the i^undings made through the cliunnel 
across Ihe l>ar of the South Pass, in the presence ot Captain Thorwegan and a 
nnmber of distinguished passengers on the Grand Jtepublie, you say, " From 
tills it seems plain that u vessel drawing sixteen feet can go to sea through the 
jetties at mean low tide any day." ■ * • • » 

" All this was very gratifying and encouraging to the visitors. Only one ugly 
fentnre was to be observed, and that was a diatt ot soundinfis OLade by an as- 
ristant of Capt. Ifowell on Ihe morning of the same day, which dmtt is said 
to bo now in Capt. Howell's office,'' You state in the editorial that this draft 
of Cspt. nowell'a assistant shows soundings four hundred feet out from the 
aea end of the jetties, and that the wuler shoals up there suddenly to sistcen 
feet. Ton add these words, " Assuming these soundings to be offlciul and eor- 
»ect. the general impression would be that a new bar ia forming, not on Ihe 
sea slope of iho old one, but on the other side ot a narrow sound, across which 
the swift current of the river carries its sediment to be suddenly dropped at a 
cerlain distance out. This is a very disag^■eablo feature ot the cuse, and we 
sincvrely hope it may be salisfaclorilv explained away. If it cannot, the 
wntier the fact is known the tietter." It is only two days ago that 1 author- 
ited the Secretary of the South Pass Jolty Company to slate in reply to tele- 
grams sent from New Orleans to St. Ijouis, and published in the papers of the 
Jatter city, " that the reported shoaling in front ot the jetties was a malicious 
falsehood." I was justified in thus emphatically expressing these anonymous 
misrepresentations, by recent soundings carefully made by my assistant en- 
liinecrs, within a thousand tect ot the sen end ot the jetties and beyond the 
bar. 

These soundings were carefully located by inslniments, and were compared 
with thoeo maile one year ago by the Unilcd States Coast Survey, They prove 
coDcluMTely that there baa been a general deepeniug la advance of the bar in 
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front of the jetties, precisely where Gren. Humphreys, Major Howell, and 
other o[>po8ers of the jetty system predicted a reformation of the bar. The 
deepening is shown by these soundmgs to be several feet in depth over an ana 
of 1,000.000 stjuarefeet beyond the outer slope of the bar. At my solicitation, 
the Su|ierintendent of the United States Coast Survey, Capt. C. P. Pattenoo, 
has instructed Assistant Marinden, United States Coast Survey, who made the 
survey last year, to nm out radial lines of soundings from the sea ends of the 
jetties to a distance of three miles, or into about thirty fathoms of water, for 
the purpose of ascertaining what deposit has been made within that distance 
since we commenced work. This duty Mr. Marinden is to-day performing, 
and the results will, I presume, be promptly furnished to the public by the 
Superintendent of the Coast Survey, through the proper department. The 
steamer employed in this service is furnished by me. The cause of the remark- 
able deeiiening, which our soundings have discovered immediately in advance 
of the l)ar, is attributed by me to the fact that the river current, now concen- 
trated between the jetties, is a strong, bold stream, from 12 to 16 feet deep, 
possossin«f such momentum and force that the prevailing westerly sea current, 
which intersects it nearly at right angles, is forced beneath the river discharge, 
and has excavated for its own accommodation an increased depth on the sea 
sloiKi of the bar. Before we began work, the river discharge constitute<l but 
a feeble and shallow film of water, several thousand feet wide and only two 
or throe feet in average depth, and would oppose but little resistance to the sea 
current. With this disi)atch, I have directed to be handed to you a litho- 
graphic plot of the United States Coast Survey soundings of 4ast May, on 
which are shown the jetty lines also; several hundred copies of these charts 
have been sent by me during the past six months to parties interested in the 
enterprise, with our own soundings marked thereon, to show them the changes 
in depth from time to time. You will see from this chart that about 800 feet 
in advance of the jetty line the Coast Survey soundings show a small shad 
spot, on which there was then only twelve feet of water. Upon the shoal 
Capt. IIowelTs assistant, it seems, found 10 feet last Wednesday. As the great- 
est depth across the crest of the bar is only claimed to bo IG feet 4 inches, it 
would seem unreasonable that the river current should have scoured off more 
than three or four fet^t of this shoal 800 feet in advance of the bar crest, be- 
cause the river current cannot act outside the jetties at any greater depth 
than that at which it flows on over the bar crest, the river water being of 
lighter s|)eciflc gravity than that of the sea. 

This depth of 10 feet, which really is on this spot to-day, indicates the 
very opposite of what you fear, and what the jetty opposers so emphatically 
declared would occur. It does not indicate in the slightest degree any refor- 
mation of the bar beyond the jetties, but, on the contrary, it proves that so fast 
as the compact current of the river deepens the crest of the bar, it likewise 
cuts down this solitary lump, which the Coast Survey sounding of last year 
discovered in the deep water of the gulf immediately in advance of the jet- 
ties, which will disappear in due season, and which to-day has from thirty to 
forty feet of water all around it. I was informed that Major Howell's steam 
Suri'ey launch had come around into South Pass on the day the Grand Jtepub- 
lie was expected here, and that his assistant had taken some random sound- 
ings through the jetties at that time, and that a draft of these soundings was 
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llhibitod to the pnssengprs of (he Grand Republie. which you snf " was (he 

nly ugly feature of llie oppasion," But as these works are not under tho su- 

II o( Mnjor Ilowdl, it is unjuBt lo him to infer that he hns (iiithorized 

y of hid assistants to luakoBn "official" survey of tho South Puss liar nt the 

mmeDt's expense, or that he would countenance on the part of his assist- 

t any effort to create in the minds of the visitors by the Orai\d RepubUe, 

Irin those of any other persons whatever, the false impi'essian that this Irar, 

ieh has thus far been removed by the effect of the jetties, is being reformed 

« of them, or that h(! would, as reodi'rs of your odilorial might pos- 

tbly suppose, permit the ilratt of such souti'Iings l« be eiiliibitcil on the 

rand Republic or in his office with any show of " official sanction." 

Jj,5. B. Eads. 



Mew OricnuB Bewocral. Maj B,] 

THE JETTIES. 



Ckpt. Eads comes out in a eonmunication to the Timet, in which he reiter- 
flssurances concerning the condition of the jetties, end refutes the 
itements of other people; and lie takes ocrnsion io say that he bus instnieled 
tbo Socretary of tho fjouth Pass jetties to state in reply to telegmms from Ncir 
Odeaiis to St. Louis, "that the reported shoaling la front of ibe jetties was a 
niftlicious fhlsebood." Further on. Capt. Ends says: " But as these works ere 
not nijilcr tlic siiporvision of Jtaj. Howell, it is unjust lo infer that he has au- 
thorized any of liis assistants to make an ofticia! survey of the South Pass bar 
at tile government's e)q>cnBe, or that he would countenance on the part of his 
■ssistuit any effort to create in the minds of the visitors by the Grand Repub- 
thuse of other peraiinx irhalevtr, <lhe italics are ours) the false iroprcs- 
thot this bar, which has thus far been removed by the eifect of the jetties, 
reformed in advance of them, or that he would, as the readers of ynur 
Itorial might possibly suppose, permit the draft of such raundings to l>e cs- 
m the Grand ReptibUe, or in his offlce, with any show of ' ofllcial sane- 
Certainly, in penning the above quotations taken from his communi- 

Jtt, Capt. Eads was reckoning without his host, as the saying is, and his 

d«duettons in the last paragraph must fall to the ground when he is informed 
that the drafts of tho soundings of Maj. Howell's assistant, Capt. CoUens, are 
exhibited in his office with a considerable show of "ofllciol sanction." In fact, 
tbCKiundingsnro made "officially'' at the government's expense, and are part 
coast surveys which are under Mnj. Howell's supervision, »1- 
igh the jetty works may not Iw. and if Capt, Eads doubts the truth of 
Btatement, hecan visit the office of Maj. Howell and satisfy himself, fie 
And there charts made from time to lime of the South Pass, of so nlabo- 
tste a chamct«r, that he will confess that by rom])arisoa his own lithographed 
cbsTIs must pale before tbcm. It is useless to refer to the " malicious false- 
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hood " portion of Capt. Eads's communication, in so far as it might affect 
those ** other persons whatever, ** also spoken of by him. These uttenmces 
were made under circumstances which exist no longer, since it is now told to 
Capt. Eads that the reports, or some of them at least, were based on the "offi- 
cial** figures of the Engineer Department That Capt. Eads is entitled to 
belief when he asserts that his soundings are true, nobody will deny, but credit 
is also due to Maj. ilowell and his assistants in the same relation. If, how- 
ever, the question of correctness is raised on the score of favor or opposition to 
the jetty system, Mr. Eads*s position becomes delicate, but that of Maj. How- 
ell remains unchanged, whatever may occur in the case of the opposers of the 
system. Capt. Eads is largely interested in the success of the jetties. His 
monev and that of his friends, to the tune of several hundred thousand del- 
lars, is jeo{>arded, and his reputation is involved. He has everything to lose. 
Maj. Howell, like all engineers of his ability, may and must have his theory 
on the subjt»ct, but ho has neither money nor reputation involved. He is 
simply performing a duty. If, in performing this duty, the results conflict 
with those obtained by Capt. Eads, there can be no impropriety on the part of 
the department engineers to give access to their records, when politely re- 
quested to do so. 

Now, to facts ; they are few but important. During last week, as was stated 
in the Democrat, Capt. Collens was engaged in taking soundings of the Pass, 
and yesterday had already compiled and collated a good portion of his work. 
This compilation shows that the west end shoal, which a year ago was 800 
yards l)eyond the end of the jetty, was, on the 2Gth of April last, thrown out 
to 1,000 yards, and from the radial soundings taken by the same officers, ex- 
actly 380 feet out of the jetties; the bar has simply been pushed out, slope, 
shoal and all, as though it hatlbcon bodily removed from one point to another, 
showing, howover, a diflorence in favor of Captain Eads, at the crest of the 
present bar, of something like a foot in depth of water. But it is shown by 
the profiles that the crest of the shoal, as it existed a year ago, was a mere 
peak, the crest of which has easily ceded to attrition. Again, it is shown by 
the same profile that the breadth of the shoal, as it is now, is considerably in- 
creased, and hence will require more force to be removed than pre\iously. 

That the soundings have been carefully and elaborately made by the United 
States engineers will bo understood when it is said that they have been made 
in ten longitudinal sections, one hundred yards wide each (the width of the 
jetties being one thousand yards), according to the regulation instructions of 
the War Dejiartment. The profiles are complete, and with their aid, and after 
making all due allowances, Major Howell has traced a possible fifteen foot 
channel to the west end of the jetties, where the depth on the shoal is about six- 
teen feet. He has, however, been unable to trace a similar channel to the 
east end, where the depth of water is far greater. 

As to the volume of discharge upon which Captain Eads depended so much 
to scour out the channel of the jetties. Major HowelFs belief that it had dimin- 
ished in the South Pass and increased in the Southwest Pass has been verified 
by actual measurement. The velocity was taken one mile below the head of 
South Pass and below Grand Bayou. In Southwest Pass it was taken at 
Scott's, two and a quarter miles below the head of the pass. Major Howeirs 
assistants have besides discovered, also by accurate measurement, that the in- 



t MB. EADS TO SECRETABY Of WAR. 293 

crease in the area of water in Southwest Pass was, on the 2Gth of April, fifteen 
per cent, above last yearns measurement, while in South Pass the increase was 
only one-tenth, notwithstanding that the Mississippi is much higher at this 
period than when the measurements were taken last year. 

In connection with the condition of South Pass, the following is given, show- 
ing that of Southwest Pass : 

United States Engineer Office, ) 

New Orlrans. ) 
memorandum. 

During the month of April, 187G, the depth of the channel at Southwest 
Pass, at mean low tide, was 16 feet, with a least width for that depth rang- 
ing from 40 to 100 feet. 

High tides ranged above mean low tide from 2 to 2^ feet, making the depth 
of channel at high tide range from 18 to 18^ feet. 

The dredge-boat ifc^//iWer worked on the bar during the month eighty-one 
hours and fifty minutes. 

The following number of vessels crossed the bar during the month : 

Steamers in 27 

" out 24 

Sailing vessels in 41 

" " out 92 

Total 184 

Of these sixteen drew from 18 feet to 18 feet 9 inches. Of this number, 
nine, drawing 18 feet and over, were detained an aggregate of seventy-six 
hours ; seven, drawing less than 18 feet, were detained an aggregate of one 
hundred and thirty-one and a half hours. 



DProm the New Orleans Democrat^ May 4.] 
LETTER FROM CAPT. EADS. 

The Jetttbs Seventeen Feet on the Bar.— A Permanent Increase in the 

Depth on South Pass Bar. 

New Orleans, May 3, 1876. 
Editor Democrat : 

Dear Sir: — ^I have read your article in this evening's Democrat , by which 
your readers are informed that official soundings of the South Pass bar have 
been elaborately made by Major Howell, United States Engineers. You say : 
" In fact, the soundings are made officially at the government's expense, and 
are a part of a series of coast surveys which are under Major Howell's super- 
vision, although the jetty works may not be," 

This is the first declaration I have seen published to the effect that Major 
Howell, United States Engineers, is also making official soundings of the 
pass, and your editorial seems to go into such details as to leave but little 
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dottbc that TOQ hATe obtained your infonnation from his office, as j<m saj if I 
vill go tberv I will find ** charts there, made from time to time, of the Sooth 
Paw of so elabi.»rate a character that he (I) will confess that, bj compaiisoQ, 
hi> (mj) oVD Uthi.v,;nraphed charts most pale before them." 

G«n. C. B. Comstock, United States Engineers, was appointed by the Secre- 
tarr of War to discharge the same dutj which, it seems bj joor editorial, is 
being perfi>nn«d br Migi^r Howell and his assistants. Oen. Comstock's asast. 
ant. Cai»t. M. R. Brown, Unittnl States Engineers, and party were yesterdiy 
engai^*U at the jettiins in making elaborate soundings hj order of the Wir 
IV{«irtnuMit al»\ and nklial soundings, immediately in adyance of the jetties, 
aiv' likiwist' U'ing made by the United States Coast Survey. 

£Iabi>rate s^mndings are made at loast once a month, and sometimes twice 
per month, by my Chief Assistant Engineer, Mr. E. L. Corthell, assisted bj 
Mr. Max K. Si'hmidt and Mr. W. L. Webb, civil engineers, the results of 
which have from time to time been promptly published by me. It would 
weiu. therefore, that between the cost to the government and to myself and 
as9ociate$. the public arv likely to be well informed upon the subject. 

There sk-ems to U\ however, considerable discrepancy, by your statement, 
betwetm the results of Major HowelKs and my own soundings on the bar; and 
c^l^vially rHt)^'ting the reformation of the bar in advance of the jetties. 

l>n the a|>pearance of anonymous telegrams in the St. Louis papers, sent 
reivntly fn>in this city, stating that the water was shoaling in advance of the 
jetties. 1 authorized the emphatic declaration to be made by the South PM 
Jetty Com(iany*s Sei*retary in that city, that this report was a '* malicious false- 
hiK>l.** I say so still, although it seems less anonymous than before. 

Yi^ur ixlitorial leavtns but little dt»ubt of the fact that you have been misled 
by iufomiation deriveil from Major IlowelPs ofBcc. You say, •* This compila- 
tion shovr^." among other things you mention, ** that the bar has simply been 
pushitl out, sIo[K\ shoal and all. as though it had been bodily removed from 
one |«*>int to another." etc. To this I have only to reply that any "com- 
pilations,'' or charts of soundings, showing any such result as this, are abso- 
lutely frtlst* and unri'liable. 

The cvMitour lininj <»f s^Mindings on the outer slope of the bar embrace 
Ix^twivn the width of the jetties 1.000 feet, and these lines have frequently 
altoriHl, s«Mnetinuv5 nntMlinii: on the ciist side of this width and advancing on 
the west, and again retnniting and advancing on the opposite sides; and again, 
thcs<^ lim^s have n-trcatetl and advanced in the middle of the jetties, leaving; 
nearly injual depths on each side of a middle ground at their mouth. On the 
25th ult. we ha4l a channel of nearly equal depth on each side of such middle 
ground, while on this latter, the depth was but two or three feet less than in 
these channels. I>ast Sunday the depth in the cast one was sixteen feet, 
and in the wi»st sixteen and a half feet, while but thirteen feet was over Uie 
slioal betwivn them. At no time, however, have these contour lines advanced 
on one |>art of the bar fn^nt without retreating on some other, and there has 
not been, and is not to-day, any average advance all over the front of the bar. 
At no time has any part advanced anj'thing like so much as you assert. The 
eighteen foot contour line, for instance, is not to-day further seaward than it 
was a year ago, while the deeper contour lines have nearly all retreated ; that 
is, have come further landward, making the outer slope of the bar steeper 
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than ever before; while beyond the thirty foot contour line the deepening has 
been very decided, ranging from one to fifteen feet. I repeat therefore, em- 
phatically, that the reported shoaling in front of the jetties, or the reformation 
of the bar on its sea slope — a phenomenon confidently predicted by Major 
Howell and other opposers of the jetty system — Tuu not occurred, and that the 
effort now being made to create this belief is founded in ignorance or malice. 

The cavilers at this improvement declare they have come through the 
jetties and found places with but ten or twelve feet on them, when we have 
reported fifteen or sixteen. They ignore the fact that the jetties are 1,000 
feet wide, and expect to find the maximum depth from jetty to jetty, yet 
praise the channel maintained by the dredge-boat at Southwest Pass to a 
degree that makes it surprising that any one should want a better one, al- 
though a deviation of thirty feet from its centre gives but fifteen feet or less, 
and within a distance not one-quarter of the width of the jetties there is but 
eight or nine feet. 

The persistent misrepresentations and hostility shown by a portion of the 
citizens and press of this city to this enterprise, is one of the most unexpected 
and remarkable features developed by it. I was led to believe that every in- 
telligent citizen of New Orleans wanted deep water at the mouth of the river. 
I came here with the authority of Congress to improve the shallowest one of 
the passes, and. one not at all used for commerce, and having at high tide 
scarcely more than eight feet on its bar. I offered to interest the citizens of 
New Orleans in such pecuniary profits as I might realize by success. The 
plan proposed had been subjected to one of the most thorough discussions, and 
was sustained by the opinions of the very ablest engineers in the world. A 
very few enterprising citizens here aided me with their means, and with this 
aid and that supplied by myself and parties in St. Louis and New York, we 
have been at work less than eleven months, spending our own money, creating 
no interruption to the old channels of the river, and in that time we have 
obtained a permanent increase in the depth on the South Pass bar, which is 
steadily improving, and which is to-day only one foot less than the d^edged-out 
groove at the Southwest Pass ; and yet one would suppose from the fault-finding 
that we were increasing the expenses of the government, or wasting the money 
of all these grumblers. Whereas I have yet to hear one word of doubt or 
complaint from the genuine public-spirited men who are spending their own 
money under my direction in this important work, and the noble-hearted ones 
who are giving it a moral encouragement scarcely less potent and important. 

I had not closed the reading of your editorial when I was handed the 
accompanying telegram from the jetties. As it is the very latest inteUi- 
gence, it may possess some interest to the public. I will merely add .that 
"average flood tide," referred to in dispatch, is about six inches below the 
level of the recent tides in the Gulf of Mexico. 

Very truly, etc., Jas, B. Eads. 



Port Eads, May 8, 1876—6:15 p. m. 
Capi, Jm, B, Eads: — From soundings taken this afternoon, I find seven- 
teen (17) feet over the bar at average flood tide, with channel above deepening 
at ever>' point. E. L. Corthell, 

Chief Assistant Engineer. 



APPENDIX IX. 

(See page 127.) 

ESTDUTB OP THB DETAILED C06T OP COSSTEUCTION OF DaX Ka L^HeAO 

or THE Pass. 

Piling, tvo main rows, per lineal foot of piles driyoL |0.14| 

•* " '• •* " " •* " dike 60 

" " " with bncing. per lineal foot of dike 1.5S 

MattresKS, foundation, per cord sunken 5.48 

tilted " ** inplace. 4.71 

foundation and tilted, per lineal foot of dike 4.88 

Cost per lineal foot of dike 5.91 

Note. — General expense account does not enter into the above estimate; 
it includes simply materials actually used and labor performed bv boats and 
men. 
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APPENDIX X. 

(See page 143.) 

REPORT OF A COMMISSION 

CoKsisrmo of J..G. Babnard, Col. of Engineers and Brevet Maj.-Gen. 
U. S. A. ; H. Gt, Wright, Lt.-Col. of Engineers and Brevet Maj.-Gen. 
U. S. A. ; B. S. Alexander, Lt.-Col. of Engineers and Brevet Brig.- 
Gen. U. S. a., 

UPON the works for the 
IMPROVEMENT OF THE SOUTH PASS 

OF THE 

MISSISSIPPI RIVER. 



[Special Orders No. 229.] 

Headquarters of the Army, 
Adjutant-General's Office, 

Washington, November 2, 1876 
[Extract] 



J 



1. By direction of the President of the United States, a commission, to 
consist of the following-named officers of the Corps of Engineers, is hereby 
appointed to meet in New York city on November 6, 1876, or as soon there- 
after as practicable, to report for the information of the Secretary of War an 
opinion upon certain subjects connected with the improvement of the South 
Pass of the Mississippi River. 

Detail for the Commission. — Col. John G. Barnard, Lieut-Col. H. G. 
Wright, Lieut. -Col. B. S. Alexander. 

The commission will be governed by instructions to be communicated by 
the Secretary of War. 

By command of Gen. Sherman: 

E. D. Townsend, 

Adjt.'Oen* 
Official: 

L. H. Pklouzb, 

Aaat, AdJt.'Oen. 

297 



298 THE MISSISSIPPI JETTIES. 

Wab Dzpastment, \ 

WiBHnroTOK, D. C, A^avember % 1S7S. ) 

OKHTLKinDr:— I pracnt herewith for joor guidanoe, the instractkois re- 
ferred to in the indoeed special order. 

The purpoee in assembling jour commission is not to interfere in anj mj 
with the duties of Maj. C. B. Comstocic, the officer of Engineers, who lus 
faithfully performed the duties assigned to him under the act, viz., *' to report 
the depth of water and width of channel secured and maintained from tirae 
to time in said channel, together with such other information as the Secretarj 
of War maydircMst,** but to obtain your professional advice upon certain points 
which the law requires the Secretary of War to decide VLpoau 

The questions upon which I desire your opinion are as follows: 

Finl, — Is the shoal at the head of the South Pass a part of that pass, or 
of the main Mississippi River ? 

If Mr. Eads obtains a channel twenty feet in depth in the South Pass, ex- 
clusive of this shoal, is he entitled under the law to his first payment of half a 
million dollars ? 

^ro;i^.— What depth and width of channel is it desirable to secure per- 
manently through this shoal? 

TAirrf.— What in your interpretation of the words "average flood-tide," as 
used in the second section of the act ? 

It appears from the records that on the 18th May, 1875, Maj. Comstock 
propounded this same inquiry to the Chief of Engineers (copy of his letter 
hen?with), and that that officer decided, and the Secretary of War approved 
his di'cision, that **the average flood-tide should be determined by excluding 
the effects of variations in the river's discharge." 

31 r. Eads now appeals to have this decision set aside for the reason that 
•* average flood-ti<le cannot be determined at the head of the pass, if any of 
thf natural conditions affecting that level are disregarded." ♦ ♦ ♦ 
** Neither the moan effect of the winds nor the mean effect of the rise and 
fall of the river can be ignonxi in determining the plane of mean or average 
flood-tidt* even at the mouth of the pass, nor can either one be disregarded in 
fixing the plane of * average flood- tide' at the head of the pass." 

In this connection you will please examine the Unit<Mi States Engineer's 
gauge, and recommend what point upon it should indicate the plane of "aver- 
age flood-tide " or zero of reference for all measurements of depth. 

Fourth.— I desire a full expression of your opinion as to "the materials 
used, and the character and permanency with which the jetties are being con- 
structotl," and as to whether the work is being constructed according to the 
^rit of the act, as mentioned in the tenth section thereof. 

Fifth, — ^I should be glad to receive any general suggestions, in connection 
with this very important work, which you think will assist me in performing 
the duties requiretl of the Secretary of War by this act. 

In onler to assist you in forming your opinion, you are authorised to visit 
the works at the South Pass, and to proceed to this city, if you consider it 
neiH^ssary to consult any records here. 

The sum of two thousand dollars will be placed to your credit from the 
appn>priation for contingencies of the Army, and it is hoped that your ex- 
penses may be kept within that sum. 



COMMISSION OF 1876. 299 

A copy of these instmctions has been sent to Maj. Comstock, and he has 
been directed to afford you every facility in his power to aid you in your inves- 
tigations. 

Mr. Eads has also been notified of your appointment, and bos been informed 
that you will be ready to receive any communications ho may wish to submit to 
you. 

The unpublished records on this subject are now in my office, and will be 
open to your inspection, or copies will be sent to you, if desired. 

The printed documents you are probably familiar with, including the three 
reports by Maj. Comstock upon the progress of the works. The fourth report 
of that officer, dated September 20, and giving the depth of water on August 
17, is now in the hands of the printer, and will be forwarded to you as soon as 
received. 

Maj. Comstock has also been requested to make another survey during the 
present month. 

I desire that your investigations be prosecuted with the utmost dispatch 
consistent with their great importance. 

If it is feasible to send me your report, or a summary of its conclusions, in 
time to be incorporated in my annual report on November 20, I particularly 
request that you will do so. 

Very respectfully, your obedient servant, 

J. D. Cameron, 

Secretary of War. 
Col. John G. Barnard, 

Corps of Engineers, 
Lieut. -Col. H. G. Wright, 

Corps of Engineers, 
Lieut. -Col. B. S. Alexander, 
Corps of Engineers. 



KEPOKT. 

New Orleans, La., November 19, 1876. 

Sir : — ^The commission appointed by virtue of Special Orders No. 229, 
dated Headquarters of the Army, Adjutant-General's Office, Washington, No- 
vember 2, 1870, has the honor to report, that its members assembled on the 6th 
day of November, in New York, and organized. Your letter of instructions, 
dated War Department, Washington, November 2, was received and consid- 
ered, and on the evening of the 7th the officers of the commission started by 
railway for New Orleans, arriving there on the afternoon of the 10th ; Maj. C. 
B. Comstock, United States Engineers, the officer appointed according to the 
act of Congress "to report the depth of water and width of channel secured 
and maintained from time to time," joining them at Cincinnati. At New Or- 
leans they met Mr. James B. Eads, and at a prelim inar>' meeting in the even- 
ing of the 10th, listened to suggestions he had to make; and on the following 
day examined the maps of recent surveys of works at the South Pass, which 
were exhibited to them in his New Orleans office. On the 12th, they pro- 
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cccded bj the revenue cutter Dix, which had been placed at their disposal for 
the (M'rformance of their duties, to Port Eads, South Pass. The four UA- 
loving dAVs, rix., the 13th, 14th, 15th, and 16th, were devoted to eramining 
the works at the sea entrance to the South Pass, at the head of the pass, 
and at Qrand lUyou ; likewise the plans of the works and the surreys ^w- 
in|( their prceM^nt condition, laid before them bj Mig. Comstock, and also bj 
the onpnet^rs employed by Mr. Eads, end to discussions; during which Mr. 
EmIs and his assistants, as well as Maj. Comstock, were invited freely to im- 
|Hirt information and to present their views. 

After mature consideration of the information thus obtained, they now 
havo the honor to re|M)rt, in response to the five queries propounded to them 
in your K'ttiT of instructions, as follows : 

Query I. ** Is the shocd at the head of the South Pass a part of that pass, or 
of the main Mississippi River?" 

•* If Mr. Eads obtains a channel twenty feet in depth in the South Pass, 
exclusive of this shoal, is he entitled under the law to his first payment of 
half a million dollars? ^ 

In answer to the first paragraph of the foregoing, we would say that this 
shoal is not exclusively a part of the South Pass, for it extends entirely across 
the river from shore to shore. It is therefore a shoal common to all three 
of the {lasses : but the channel (or channels) through this shoal, by which ac- 
cess has Ux'n had or is to be had in future from the river above into the South 
Ptiss, is a |)art of that pass. This construction we believe to be in harmony 
with the views of the commission of 1874, which estimated the total length of 
the ''South Pass" at 12.9 miles, thus embracing the entire distance from the 
det^p water in the river above to deep water in the gulf. 

To the sivond iianigraph of this query we answer, Yes; provided the depth 
so obtaineil hiis a bottom width required by the fifth section of the act of Con- 
gn»ss. 

The oblismtiiin of the United States to pay half a million of dollars on ob- 
taining a channel twenty feet in depth, and of not less than two himdred 
fei't in width, is expressed in that section, in terms which apply exclusively to 
the *' wiile and dtM*p channel between the South Pass of the Mississippi River 
and the Gulf of Mexico." The obligations of Mr. Eads in reference to the 
shtnil at the head of the pass are expressed in the second proviso to section 4 
of the act, the language of which provides all necessary guaranties, and is 
the only language' of the law defining depths, etc., which does apply to this 
shoal. 

Query 2. " What depth and width of channel is it desirable to secure perma- 
nently through this shoal?** 

The se<*ond proviso to section 4 of the act demands a navigable depth 
•Mhnnigh said pass," and of course through this shoal, of "twenty feet" 
within thirty months; and **an additional depth of not less than two feet dur- 
ing each succeeding year thereafter, until twenty-six feet shall have been se- 
cure*!." Wo dwm these depths to be satisfactory; and, considering that an 
inland channel requires less depth for equal facility of navigation than a sea- 
exposeil Ixir. that they are fairly equivalent to the greater depths demanded by 
the act in its fifth section for the ** wide and deep channel connecting the pass 
with the Gulf of Mexico.** 
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With regard to the width of channel through this shoal, it is probable that 
all the necessities of commerce would be satisfied, at least for a time, by a 
width sufficient for the passage of a single vessel. One hundred feet would 
suffice for this purpose. We deem it desirable to provide ultimately a channel 
wide enough for two large ships to pass each other when under full headway, 
without danger of collision. This would require a bottom-width of, say, two 
hundred feet. Though this is somewhat greater than is now to be found in 
reaches of considerable length in the body of the South Pass itself, below 
Grand Bayou, we recommend it as a desirable width to be secured. 

Query 3. "What is your interpretation of the words 'average flood-tide' 
as used in the second (fifth) section of the act?" 

The phrase " average fiood-tide " is used in the section referred to only in 
reference to the depths prescribed in that section, which depths refer exclu- 
sively to the ** wide and deep channel between the South Pass of the Missis- 
sippi River and the Gulf of Mexico," t.c, to the channel to be created by 
"jetties and auxiliary works" through the sea-bar of the South Pass. The 
expression does not apply to the "navigable depth" to be secured "through 
the pass " in the second proviso of the fourth section of the act ; and hence not 
to the depth to be secured through the shoal at the " head of the pass." The 
matter is left, as is the width, to be governed by the general prescription of 
providing a "navigable depth." This navigable depth ought to be found at 
the low as well as at the high stages of the river. We therefore consider the 
principle governing the decision of the Chief of Engineers in his indorsement 
on the letter of Maj. Comstock, communicated to us with your letter of in- 
structions, to be the correct one for the head of the pass, viz. : that the meas- 
ure of depths prescribed by the second proviso to the fourth section of the act 
should be from the level of average high tides "occurring during the stage of 
the river when the volume is least ; " that is, the mean of the high waters of 
the river at this place, taken for one or more lunations when the river Is at 
what is known as its low stage. Inasmuch, however, as Maj. Comstock found 
it necessary to fix provisionally his zero on insufficient data, it is recommended 
that it be revised on the principle above stated. 

In reference to the prescriptions of the second (fifth) section of the act, the 
phrase "average fiood-tide " has been universally accepted to mean average 
high water of the tide; and, with no qual»lications in the language, we under- 
stand this to mean the average of all aaily observed high waters throughout 
the full cycle of a year. No complaint has been made as to the zero mark fixed 
by the engineer officer for the determination of the depths of water at the gulf 
end of the pass. It is possible that, having been established on a series of only 
three lunations from August 19th to November 9th, it may vary slightly from 
what would be given by such a protracted series of observations. It is, how- 
ever, our opinion that this zero, as established, is so nearly correct, that it need 
not be altered, for alteration would involve confusion in the comparison of fu- 
ture soundings with those heretofore made. 

Query 4. " I desire a full expression of your opinion as to * the materials 
used and the character and permanency with which the jetties are being con- 
structed,* and as to whether the work is being constructed according to the 
spirit of the act, as mentioned in the tenth section thereof." 

The several reports of Major Ck)mstock, the United States engineer officer. 
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giTe a Terr precise description of the materials used. Maps No. 2 of his re- 
ports of June 9, 1876 (since printed as Ex. Doc. No. T7, Senate, Forty-fourth 
Conj^n'ss, tirst session), and of his fourth report of September 20, 1876, repre- 
sent to the eye so clearly the section profiles, the component parts, the dimen- 
sions and manner of construction of the two jetties, that we need add nothing 
descriptively. Our opinion theruon is expressed as follows : 

The commission of engineers of 1874 gave the project for these works a 
protracted study, and set forth a plan and details, with estimates founded 
thereon. While Mr. Eatis is, by the language of the act, •* untrammeled in 
the exercise of his judgment and skill in the location, design, and construction 
of said jetties and auxiliary works,** yet he is required by the law to construct 
*' thoroughly substantial and permanent works, by which said channel may be 
maintained for all time after their completion.** We find that in general plan 
the jetties of Mr. Eads correspond substantially with those designed by the 
board. The materials to be used, as recommended by the board, were, after 
methods long employed in Holland, to be of layers of mattresses, of willows or 
other suitable twigs or saplings, placed in layers, with intervening layers of 
quarry-stone. Still this design was in no respect obligatory upon Mr. Eads, 
nor should it have been upon an engineer oflflcer of the United States charged 
to execute this work. With no experience in this country in the execution of 
such a work, in such a locality, and on this scale, it was impossible to foresee 
exactly what the work should be. The board expressly states that " it is of 
opinion that experience in construction may very probably show that the 
cn>ss section of the dikes may be reduced, thus lessening the cost." It was 
also an opinion of the board and other engineers that the mcthols of Holland 
would undergo material modification in their actual application in this coun- 
try, and that experience in the work on the locality would also show the cheap- 
est and iK'st methods. Mr. Eads has modified very materially the Holland 
model of mattresses, and the mattresses he has used are doubtless much infe- 
rior to those of the Dutch. Again, the amount of stone thus far used has 
been very small indeed, barely enough to sink the mattresses. Nevertheless, 
the jetties so constructed, except at their ends in deep water, where some 
damage has been done, have resisted, without material injury, the floods, 
storms, and waves, and there has been more than a year's exposure, with its 
winter and autumnal storms, for some portions of the existing work. 

We do not conceive it to be required of Mr. Eads that each stage of the 
progn^ss shall exhibit such ** substantial and permanent work *' as the law ulti- 
mately contemplates, but rather that each stauge of the work shall show an ade- 
quacy to create a channel of the depth and width demanded, and at the same 
time such a fair and honest prosecution of the work .as shall be, as far as it 
has gone, so much really accomplished toward the construction of works 
which, in the language of the law, ** may be maintained for all time after 
their completion.*' 

While we ixilieve that engineer officers, applying moneys appropriated to 
meet their ^estimates by Congress, would have executed the work differently, 
esi>ecially in applying freely stone to each layer of mattresses, we are never- 
theless of opinion that the work is being constructed essentially according to 
•*the spirit of the act as mentioned in the tenth (thirteenth) section thereof." 

Wo would add that the greatest variation from the sectional designs of the 
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board of 1874 for the jetties, is to be found on their sea sides. That board 
recommended that the jetties should have on their sea sides the same slopes as 
on the river or channel side. As actually built upon the foundation mattress- 
es, the sea sides are verticaL This construction appeal's to answer every pur- 
pose throughout most of the length, for the wide shoals on each side afford 
great protection, and there is, as had been expected, a great accumulation 
of river-sediment and wave-deposit against the exterior of the jetties, by 
which that protection is augmented. 

The outer ends of the two jetties, and especially the end of the eastern 
one, extend beyond their protection, and are greatly exposed ; and we deem 
an enlargement of section and a large application of stone to be essential to 
security. 

Query 5. **I should be glad to receive any general suggestions in connec- 
tion with this very important work, which you think will assist me in per- 
forming the duties required of the Secretary of War by this act" 

The more important of the duties imposed upon the Secretary of War by 
the act are embraced in the thirteenth section ; and of these, the only one on 
which we have any suggestions to off^r is that which requires him to see that 
the works shall be of such substantial and permanent character as shall main- 
tain the channel for all time after their completion. 

We have already remarked that we deem not only an enlargement of sec- 
tion, but a large application of stone to be essential to the security of the jet- 
ties, their sea ends especially, and wo are of the opinion that this enlargement 
of section at the sea ends and consolidation throughout by the application of 
stone should be undertaken at once, and a reasonable progress therein be 
made the condition of the second and all future payments. The immediate 
and full consolidation of the jetties should be neither required nor expected, 
as they will continue to settle for some time, both by subsidence of the bot- 
tom upon which they rest, and by the compression of the mattresses of which 
they are largely composed. But this settlement and consolidation should be 
hastened, as has just been remarkccl, by the application of stone frem time to 
time, so that they may be in condition to receive their final finish as soon, at 
least, as the expected full depth of water in the channel has been obtained. 

The present works at the head of the pass arc mostly of a tentative and 

temporary character, and as their proper positions are determined, should be 

replaced by substantial and permanent structures, to be completed before final 

payments are made. 

Respectfully submitted, 

J. G. Barnard, 

Col. of Eng. and Bvt, Maj,-Oenl, 

U. G. Wright, 

Lt.'Col. of Engrs,^ Bvt, Maj.-Genl. 

B. S. Alexander, 

Li,'Col, Engrs.f Bvt, Brig, -Gen,, U, S. A, 
Hon. J. D. Cameron, 

Secretary of War^ Washington, D, C, 



APPENDIX XL 
(See page 107.) 

LETTER PROM JAMES R EADS TO THE SECRETARY OP WAR. 

New Orleans, April 19, 1877. 

Hox. Georoe W. M'Crart, Secretary of War, Washington, D. C: 

Sir:— On 7th of February, 1877, I addressed a letter to Hon. J. D. Cam- 
eron, Secretary of War, requesting that Capt. Brown, U. S. Engineer, 
assistant of Gen. Comstock, stationed here, be instructed to furnish me or my 
chief assistant engineer at the jetties the results of his soundings and current 
ol>servati<>ns in the channel through South Pass. I said that permission for 
one of my assistant engineers to copy his charts would be sufficient for my 
purjiose, and would thus avoid any possible increase of expense in his office. 

This letter was written because my chief assistant had been refused a copy 
of a survey of the shoal at the head of the pass, just completed by Capt. 
Brown, and which I desired him to obtain and send to me in Washington. 
Nearly a year ago (23<1 May, 1876), I requested of the Hon. Alonzo Taft, Sec- 
retary of War, ** that instructions be issued to the inspecting officer ♦ * to 
promptly supply ine with any official information he may from time to time 
aeqiiin^ respecting these works and their results, which I may deem important 
to faeilitato us in carrying out the intent of the grant, or in protecting us 
from niisri'prtst-ntation. In compliance with this request the Secretary ad- 
dressed Gen. Comstock lcttei*s, date<l 28th June and 31st July, 1876, which 
directed him to forward me a duplicate copy of his official reports simulta- 
neously with tlie transmission of the originals to him, and to furnish me **the 
results of actual soundings that have been or may be hereafter made under 
(his) direction, in connection with this improvement." In compliance thei'e- 
with instmctions were given, 1 believe, by Gen. Comstock to Capt. Brown, to 
permit me and my assistants to look at the results of his soundings, but not 
to permit me to take any copies of them without first referring them to him 
at Detroit. 

It is scarcely necessary for me to point out the importance of having the 
earliest official information respecting any changes which are produced by my 
works; and I respectfully submit that there can be no injury to the public by 
furnishing me promptly any such information as soon as it is obtained by 
Capt. Brown. 

I do not ask that he should make surveys or obser^^ations, or perform any 
work for my benefit or information ; but as these are contemplated by the law, 
and are made for your information, and for the benefit of the public, 1 cannot 
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conceive how it is possible that the public interest can suffer, or the dignity of 
the Secretary of War be lessened, by permitting me to know, at the earliest 
moment, whatever facts are developed by these surveys, that have relation to 
the success of the improvement. 

Until the instructions of June and July referred to were issued to the in- 
specting officer, the results of the surveys of his assistant were carefully kept 
secret from me and my employees; and it was not until after they were 
transmitted by Capt. Brown to Gen. Comstock at Detroit; and by him to the 
Chief of Engineers; and by him to the Secretary of War; and by him to 
Congress; and by Congress to the public printer; and by him back to Con- 
gress, that they were seen by the public or myself. They were thdn so old as 
to be of little interest or value to any one. 

Although the instructions of the Secretary of War were evidently intended 
to give me the benefit of this information at the earliest moment, I cannot at 
present have a tracing from Capt. Brown*s official surveys made, even at my 
own expense, until it is sent to Detroit for examination or approval. The 
location of an inspecting officer on the northern lakes for works of such im- 
portance at the mouth of the Mississippi, and the difficulty of obtaining a 
statement of the simplest facts from him with promptitude, is an injustice to 
me and my associates, and an injury to the public. 

The depth and width of channel between the jetties last October entitled 
me to the iirst payment of $500,000 on account of this work. The Secretary 
of War ordered Gen. Comstock to come to Washington for the purpose of 
consulting him with reference to my obligations respecting the shoal in the 
Mississippi River at the head of the Pass. Gen. Comstock was emphatic in 
the opinion that I was not entitled to the payment, because I had not an equal 
width and depth through this shoal. I appealed from this decision, and the 
question was referred by the Secretary of War to a commission of officers of 
higher rank, viz. : Generals Barnard, Wright, and Alexander. They decided 
that I was entitled to this payment whenever the requisite width and depth 
were secured through the jetties, without reference to the depth on the shoal; 
the depth through the latter being insured by my liability to have the grant 
forfeited. This opinion was then submitted to the Attorney-General, who em- 
phatically sustained it, thus proving that General Comstock was wrong. The 
result, however, caused me to be delayed several months in receiving the pay- 
ment to which I was entitled in October; and it was not until about the 
middle of February that T received it. 

After suffering the hardship of delay in payment, resulting from the in- 
specting officer misrepresenting the law, and awaiting its reversal by the late 
Commission and the Attorney-General, I was put to a further delay in pay- 
ment ; because, although this survey, like all others made since Capt. Brown 
was stationed here in December, 1875, was not made under the formal super- 
vision of the inspecting officer, yet it had to go to Detroit for examination and 
approval by him; and then, after the chart reached there, some informality in 
its certification at the jetties necessitated a further delay, until a duplicate 
could be sent from the mouth of the Mississippi to Detroit; after which the 
report entitling me to payment was finally sent by the inspecting officer to the 
Secretary of War. 

Within the last week I have found it necessary to provide an additional 
20 
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amoant of motirT to cmrry on these wocfo; and I sobmitted the terros of a loan 
for two hondrrd tboofland dolkn to capitalists in this cit j, who had prpriouslj 
aopfilied a portioQ of the mooeT expended on them. A meeting of these 
fentlem^n was called a few davs ago, at which the loan was proposed. The 
next morning ihe Associated Press dispatches contained a sjnopsb of Qen. 
Comstoi^k's report of 5th April to too, in whidi it is stated that the twentj- 
foot channel through the jetties has been reduced from two hundred feet to 
serent J feet in width. The effect of this upon the loan jou can readily under- 



The report just made to too. dated 5th April, 1877, gpns the result of 
soundings made a month preriouslT; but it giTes neither to jou nor to the 
public anr information as to the present condition of the dianneL A subse- 
quent surrey or rvconnoisance made by Capt. Brown, I am mi)ally infonned 
by him« within the last ten days, shows a twenty-foot channel with a least 
width of three hundred feet ; yet Capt. Brown dare not certify this improTe- 
ment to me, because he has no authority or permission from Detroit to do so. 

The delay in getting my first payment prevented me from comfdeting and 
strengthening the sea ends of the jetties to resist the storms of winter; and I 
hare been compelled to rpbuild a large amount of the work, the dcstructioo of 
which caused the deterioration of channel referred to by Gen. Comstock. 
Tht'ir improved condition has now again enlarged the channel; but before I 
can get the official evidence of it, its certification will be of no value to me. 

Last May, when semi-official misrepresentations were published by Capt 
Howell rvspccting the depth of channel we had then secured through the jet- 
ties, 1 asked the Secretary of War, by telegraph (see my letter, 83d May, 1876), 
to direi-t Gen. Comstock. who was then on the spot, to measure the depth be- 
tween the jettit^, and certify the same, so that I could correct this misrepresen- 
tation, which was then seriously embarrassing our enterprise by destroying the 
confidence of the public and the faith of capitalists in it. This could have 
been done in throe hours: but the request was refused; and nothing but the 
passage of the Cn>rawell steamers through the jetties, a few days afterwards, 
furnished to the public the evidence that Capt. Howell had officiaUy published 
a delibernte and gross misstatement of the depth of the jetty channel. In con- 
nection with thb misstatement, the same officer, at the same time, published 
a stateinent to the effect that, from his own survejrs, he knew that a bar was 
forming one thousand feet in advance of the jetties, and that a shoal had 
made out three hundred and eighty feet from the west jetty towards this bar. 
This statement uxu absoluiely untrue. It was designed to impress the public 
with the belief that these works would prove a failure, as the rapid reforma- 
tion of the bar in advance of the jetties, predicted by the chief of engineers, 
was actually progressing; whereas, I "knew from my own surveys, and from 
soundings just then made by the United States Coast Sun'cy in front of the 
jetties, that the very reverse of his statement was the fact. An immediate 
official disproof of Capt. Howell's statement regarding the depth of channel 
being denied me (see Mr. Secretary Taft's telegram in my letter of 23d May), 
I appealed, by telegraph, to the Superintendent of the Coast Survey to instruct 
Mr. Marindin to certify to me the results of the survey he had just made, 
and to make which survey / had furnished a steamer. His refusal will be 
found in my letter of 23d May. I was, however, d^ermined to have this 
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official disproof if possible, and therefore requested the Secretary of War to 
obtain it. On the 19th of July, he requested the superintendent to furnish 
the War Department with a comparative chart of the soundings made May, 
1875, and May, 1876, in front of the jetties. The verbal declaration after re- 
ceipt of this request, made to me by the superintendent, that he would not 
supply this information even to the War Department, caused me to appeal by 
letter a few days afterwards to Mr. Secretary Morrill, of the Treasury, to 
instruct the superintendent to furnish the chart to me, with an official state- 
ment of the results shown by it. Mr. Morrill, on 26th July, refused this re- 
quest, on the plea that the last survey was ** unauthorized and. informal;'* 
"while provision is made in the said [jetty] act for the facts and information 
desired through the War Department." 

Being thus foiled in getting the official disproof of this misrepresentation 
of Capt. Howell, I finally appealed to the House of Representatives; and a 
resolution, directing the Secretary of the Treasury to furnish the House the 
specific information asked for by me, was unanimously passed by that body, 
immediately after the Secretary of the Treasury refused to give it to me. In 
pursuance of this resolution, the House and the War Department were sup 
plied 1st August with the information solicited a fortnight previously by the 
Secretary of War; and it proved that, instead of a reformation of the bar, 
sixty-eight thousand four hundred cubic yards of material had actually been 
scoured away, in a space of two thousand one hundred feet square, immedi- 
ately in front of the jetties, in excess of all deposits made on that area. 

I refer to these facts regretfully, and only to show you that when official 
information would be of value to me, or even when absolutely necessary to 
right a gross wrong by a government officer, it has been almost impossible for 
me to get it. Although the fact was shown by two surveys, and the report of 
the Superintendent of the Coast Sun*ey last August, that the predicted bar ad- 
Tance had not occurred, but that the water last May was actually deeper im- 
mediately in advance of the jetties than when they were commenced; and 
although this fact would greatly increase the confidence of the public in the 
permanency of this improvement; and although it constitutes a most interest- 
ing fact in the history of the work, it has not yet elicited the notice of the in- 
specting officer in his reports to you. Every temporary advance in the contour 
curves of the bar, however, observed during the rapid scour between the jet- 
ties previously, was reported by him, but his reports have never alluded to the 
fact that a decided recession of the outer face of the bar has occurred since the 
construction of the jetties. 

I earnestly beg that, in connection with these representations, you will 
kindly consider the fact that we are executing a great national work, almost 
wholly without aid of the government — for thus far we have received less than 
one-tenth part of the price to be paid for it — ^while we have already secured 
much deeper water than ever existed at the mouth of the river before; and 
wh^^h now constitutes a safe channel, in no place less than twenty and one-half 
feet deep, at average high tide, from New Orleans to the gulf, where there was 
previously scarcely eight feet in depth. Our works and our good faith surely 
entitle us to such aid as the government can give us without injury to the pub- 
lic interest, and also to such moral support as can be rendered by furnishing 
promptly, in an official form, any certification that may be desired respecting 
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the results Accomplished. The law constitutes jou the agent of the United 
States to carry Into effect the pro\ision8 of the act, and your practical knowl- 
edge will certainly pkad my excuse for appealing to you most earnestly to 
correct the injustice we are suffering, more especially as it has been continued 
so Itmg after a correction has been solicited. If you will kindly consider that 
this work is not only the largest, in point of cost, which the United States is 
executing, but that it far surpasses, in the importance of its results, all others 
in this country, you will, I am sure, pardon me for trespassing upon your 
time with a letter of this length. 

In coni'lusion, I respectfully beg: 

1st That the ins{)ccting officer of these works be located at New Or- 
leans, or at the jetties; and, 

2(L That he be authorised to publish promptly, from time to time, the 
depth and width of channel through South Pass; and, 

3d. That he be directed to furnish me or my principal assistant engineer, 
officially and promptly, suck information respecting the changes in the 
channel thn>ughout the pass, the jetties, and the outer slope of the bar, 
ami such other results of the works in progress as he and his assistants 
shall obtain from time to time, by their surve>'S and observations. 

I have the honor to be, your obedient servant, 

Jas. B. Rios. 



APPENDIX XIL 

(See page 168.) 

LETTER FROM THE SECRETARY OF WAR, 

SuBXiTTiNO A Statement from James B. Eads Relative to Work Exe- 
cuted AT the South Pass op the Mississippi River. 



Mat 14, 1878. — Refened to the Select Committee on Transportation Routes to 

the Seaboard, and ordered to be printed. 

War Departmevt, ) 

Washington City, May 14, 1878. f 

The Secretary of War has the honor to transmit to the United States Senate 
a copy of a communication from James B. Eads, dated the 7th instant, sub- 
mitting a statement relative to the amount of work executed at the South Pass 
of the Mississippi River, and asking that certain specified modifications be 
made in the conditions imposed by the law known as the jetty act, under which 
the works at the South Puss have been prosecuted. 

This communication was referred to Gens. J. G. Barnard and H. G. 
Wright, of the Corps of Engineers, for examination and report, and a copy of 
their report, dated the 13th instant, is herewith transmitteti. 

It will be seen that while the Board are of the opinion that the widths of 
channel proposed by the petitioner may be considered as fairly meeting the 
present wants of commerce, they regard the question whether the concessions 
asked for should be granted as peculiarly a question for Congress to decide. 

The views expressed by Gens. Barnard and Wright are concurred in by 
this department. 

Geo. W. McCrary, 

Secretary of War. 
The President, 

United States Senate* 



Washington, D. C, May 7, 1878. 

Sir: — I have reached a point in the construction of the works authorized 
by the jetty act at which I deem it absolutely necessary to communicate cer- 
tain matters for your consideration. I respectfully submit, therefore, the rea- 
sons which induce me to ask for such modifications in the times of payment 
set forth in the law as are necessary to relieve me and my associates of the 
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these payments bear interest at the rate of five per cent, per annum. By add- 
ing these deferred payments to the cash payments as the hitter are earned, 
the government will save interest on the respective amounts, and will greatly 
relieve us, while an earlier completion of the work will be secured. 

The commission of engineers authorized by Congress in 1874, and which 
reported in favor of applying the jetty system to the South Pass, proposed to 
secure a channel thirty feet in depth, and the permanent maintenance of only 
twenty-five feet, without any specified width. The jetty act requires a per- 
manent depth of thirty feet with a least width of three hundred and fifty feet 
This great width of thirty feet water will involve a much larger channel than 
was contemplated by the commission as proper for the size of the pass. Such 
great width cannot probably be secured without a central depth of channel 
several feet greater than that recommended by the commission. We do not 
ask to have the depth of thirty feet lessened, but observation confirms the 
opinion (which I expressed to the committees when the bill was under consid- 
eration), that the width required was injudicious, and might involve injury to 
the works. 

The payments under the present law are as follows: 

On securing — 

24 feet deep by 250 feet in width $500,000 ; cash in one year (250,000 

26 feet deep by 300 feet in width 500,000 ; cash in one year 250,000 

28 feet deep by 800 feet in wrdth 500,000 ; cash in one year 250,000 

SO feet deep by 350 feet in width 500,000 ; cash in one year 500,000 

Total $2,000,000 Total $1,250,000 

The amendments desired are as follows : 

On securing a channel through the jetties — 

*24 feet deep by a least width of 150 feet $750,000 

25 feet deep by a least width of 150 feet 750,000 

26 feet deep by a least width of 150 feet 500,000 

27 feet deep by a least width of 100 feet 875,000 

28 feet deep by a least width of 100 feet 375,000 

29 feet deep by a least width of 100 feet 250,000 

80 feet deep by a least width of 100 feet 250,000 

Total $3,250,000 

Provided, that when each of the above depths and widths has been obtained 
the survey shall also show through the jetties a channel of the following depths 
and widths, viz.: When twenty-four by one hundred and fifty feet shall 
have been obtained, there must also be a channel twenty-two feet deep by a 
width of two himdred feet ; when twenty-five by one hundred and fifty feet 
shall have been obtained, there must also be a channel twenty-two feet deep 
by two hundred and fifty feet wide; when twenty-six by one hundred and fifty 
feet shall have been obtained, there must also be a channel twenty-two feet 
deep by three hundred feet wide; when twenty-seven by one hundred feet shall 
have been obtained, there must also be a channel twenty-four feet deep by two 
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ksDifard t^^. v>V- : when tv^ntr-ei^iit bj one hnndred feet shiJl haTv been 
cbteuarL Xherf 3art als^ bf a diAnnel twentr-four feet deep br two hnndrEd 
a»i ftftj ffK wi k : vben twcntT-mne br one bundred feet shall ba^e been ob- 
tained, tben^ m3< ais^^ be a cbanoel twcntr-foor feet deep br two hundred and 
ftfiT feet w^Jtei wbrn thirtj by one huDtlred feet shall hare been obtained, 
tivfe Bibt acA> be a channel twenty-ax feet deep by two hnndred feet wide. 

By tW ab>Tv :kiTanjeefl»ent« the fix^ payment of $7o(X000 will not be made 
mntil a cliannel is attained Lir^ enon^h for all praeticml purposes: and the 
fact that n> further paymrnts are to bif made, except as each additional foot in 
dkefth is cain^L issurvs ermy effort to maintain and increase the si»* cf the 
channr-I as f;il> a< cnier the present distribution of payments. 

The a*7t pr>T>W»« thit after a channel thirty feet deep and three hundred 
aiftd fifty fee: «i>ie is soured, ooe hundred thousand dollars per annum shall 
be paid f>r its ni&intenan^e during twenty years. This clause should be 
ame?)d<d to appij to the thirty feet channel abore described. The one million 
dol'.ar« reaerred by the jetty act to be held in the United States Treasury as 
scciirty tor the perfvYmance of this part of our obligations will remain undis- 
tnrNed. 

We nnderttx>k the construction and maintenance of these works for sx 
hun inet.: ar.d ninetT--two th«:>usand one hundred and ten dollars less than the 
official estinsate of the cocimisaon upon whose report the act was framed. 
We al^^ a5s:umt>i the whi^Ie nsk of tlK-ir failure to produce the desired chan- 
n«l. n->twiih>:an«lins: the o"»nfidoni and reiterated predictions made by official 
and other cxTerts that ther would be unsuvt^essfuL We likewise took all the 
risk of tbvir d.^nicti'Hi by storms and tneaeherous foundations — dangers 
whxh »e:v UIiere»i by mary t? he insurroountable. Besides all this, we were 
n-.-«c j^rrr.ittol : ^ ::r::.r>.'V- ih^^ i^ass of our choice, with its normal de|>th of fif- 
tetr. fi*:. iu: w- :*- ^rlv -n «no only a quarter as large, with a depth of but 
cijTh: f'l:. In <: it..' of the naiunU difficulties which were to be surmounted 
diir.r.: .-» u^r.xi •*! unusual financial pn>stration. we have carried this cnterT 
pr:>< x*^ a |»^:ni whorv: its i.vmp'it«^ succesj? is acknowlodt^xl even by its op- 
foconts. Wo havv chani^\i th? little pass into a errand channel of commerce, 
thr^-u^ wh:^":. the lar^-st shipj in^ that visits the port of Xew Orleans floats 
in ?aifity: whi'e ever}- pndiolion of failure and of reformation of the bar in 
ativan^t? cf thv icities is shown bv official survevs to have been without foimda- 
tion. 

Wt a*k no mcrva^e in the price of the work, nor do we ask to be relieved 
of the oblipition to create a permanent channel thirty feet deep through the 
jettit^ and that shall be fully as wide as the sixe of the pass will justify. We 
ask n«> legislation to retrieve forfeited privileges or lapsed concessions, nor the 
assumption of any risk of outlay for doubtful benefits. We ask simply that 
a neasonal^Ie portion of m^^neys actually expended may be repaid to relieve 
embarrassments resulting from provisions in the law unusually severe and op- 
pies5sive, and which cann«^ now l%e retained without injuriously reacting upon 
the coramereial and industrial interests of the countrv. We have striven to 
carry throu^rh. by private mians and individual hazard, the largest and most 
important public work ever imdertaken by the government : and have forborne, 
under many di:i^^>urapements. to ask relief from the stringent conditions of 
the law until the official reports of the most eminent engineers of the govern- 
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ment have confirmed the public faith in our complete success; and now that 
sheer necessity compels us to do so, we only come after the changing tides of 
commerce attest the substantial benefits already reached, and after the people 
are assured that private enterprise and courage have promptly secured, at 
moderate cost, **an open river mouth ** for the Mississippi in lieu of the more 
costly and dilatory method proposed of a canal with locks. And with this 
record we ask no payments on the work that will not leave in the hands of the 
government an ample amoimt of our compensation to insure the entire com- 
pletion of the jetties. 

With great respect, I have the honor to be, your obedient servant, 

Jas. B. Eads. 
Hon. George W. McCrary, 

Secretary of War, Washington, D, C, 

[Indorsement.] 

War Department, May 8, 1878. 

Respectfully referred to Gens. J. G. Barnard and II. G. Wright, Corps of 

Engineers, for examination and report. 

Geo. W. McCrary, 

Secretary of War, 

Washington, D. C, May 13, 1878. 

Sir : — ^We have the honor to acknowledge the reference to us for examina- 
tion and report of the communication of Mr. James B. Eads, dated the 7th 
instant, submitting a statement relative to the amount of work executed at 
the South Pass of the Mississippi River, and asking that certain specified 
modifications be made in the conditions imposed by the law known as the jetty 
act, under which the works at the South Pass have been prosecuted, and to 
present our views thereon as follows : 

In his communication Mr. Euds says : 

** We have completed eighty per cent, of the entire work. » * * 

** If we were compensated for ninety per cent, of the work actually done, we 
would receive ^2,825,000 more than has been paid to us." 

Referring to the words of the law, we find it stated that "the intent of 
this act is not simply to secure the wide and deep channel first above named, 
but likewise to provide for the construction of thoroughly substantial and per- 
manent works, by which said channel may be maintained for all time Biiev 
their completion." 

There is in these words quoted from the law not only an unmistakable ex- 
position of its intent, but a clear distinction implied between constructions 
which will "simply secure the wide and deep channel, and the construction of 
thoroughly substantial and permanent works," etc. 

The works as they now are have served their purpose to the extent of the 
requirements of the law to this date, but the ultimate requirements of the act 
are thirty feet depth for three hundred and fifty feet width ; whereas only the 
second of the six stages of progress defined by the law has been arrived at : 
that which gives twenty-two feet depth for two hundred feet width. There is 
exhibited, however, a progressive increase of width between the twenty-four feet 
curves to justify, to some extent, the assumption that the actual works are 
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fuKlUing their fonction ol crcatiog additional depths ; but wo nre not of 
Oiuiiion, laldiig the vnlurac and Untax cxtvut alone at Itio ■narks executed at 
miiiaunil, that " eight; per cent, of IhU entire work has been completed-" It 
wo luaku tlio lequlremcnts of tbc luw a mcuaurc, wc should hardly Ivcl justified 
in nreopting the achiovcnienl of a channel t went j-t wo feet deep anil twohunilred 
leet vidoiu SO per ecnL of thcadii.'Tement ultimately required, vii., thirtfteet 
deep und three hundivd and fifty wida, even though it ciiuld bo ehoirn liiat the 
luqubitc Ixittom-wouring- in cubic yarda for the respective channel dimensous 
wero in tlmt ratio. 

Or, if we turn fioin tlie question of geometric magnitude of works executed 
lo the character of the eiisting worka. wd shall And that rery much more thun 
twenty per tent, of work, estimated by cost, remains to be done to make them, 
1 Uio words of tho law, " Hubsianlial and permanent works, by which said 
honncl r-ny be tnainlaincd tor oU titnc after their completion.'' 

Tho commiasion of offlocra appunted by direction of the President, Novem- 
: 2, ISTO, in responding to the calegoiical query " as to the materials used, 
_3 the phiinieliT and permaneney with which (he jetties art) binngeonatmcted, 
;1 ns 111 whplhrr (hi> wnrk i" lu-tfi'- r-initrri'-tfT! nccording to Ihc spirit of tho 
.. aa iiii-ntiipiinl in iIk- li iii fi V''-. ■ ..n ■' -iinf." in roportinsaffirruativcly, 
ynloced tbu expression ot opimon by tbe statement: 

" We do not conceive it to be requited of Mr. Eada that eftch stage of Bm 
progress shall exhibit such 'substantial trad permanent wotl:' as the Uw nlti- 
mately contemplates, but rather that each stage of the work shall show an 
adequacy to create a ehnnncl of the depth and width demanded, and at the 
game time such a fair anil honest proscculbn of the work as shall l)e, as for as 
it has gone, so much really accomplished toward the construction of works 
which, in tlie language ot the law, may be maintained for all time after their 
completion. 

•' We havonlready remarked that we deem not only an enlargement of section 
but a large application of stone to be essential to the security of tlie jetties, 
their sen-ends especially; and we are of the opinion that this enlargement ot 
soclious at the sea-ends and consolidation throughout by the application ot 
stone should be undertaken at once, and a reasonable progress therein be mode 
the condition of the second and all future payments." 

Moreover, tho undersigned, as a eontmission to decide certain points upon 
tho Incoming due (December 15, 1877) of the second payment, in rcsjionding to 
tho interrogatory, "Are tho jetties and auxiliary works constructed or in pro- 
gress of construction jx-rmanent, sufficient, and thoroughly substantial, within 
the meaning of said act of Congress ?" expressed themselves as follows : 

" No i>art of the jetties arc as yet cnlirely completed, and some j^jvlions, 
especially the outer ends, will roiiuirc extension ot width and a large amount 
of stone before they are brought to that permanent and substantial condition 
when completed which the net, in our judgment, requires. This additional 
work, wc understand, Jlr. EaiU an<l associates propose to do from time to time, 
as ]inyinenls are nmde to them by the United States. • • • 

'■ With regard to tho sea-ends, however, a much larger aaplicalion ot stone 
will ;(ill lie necessary; but tho defect of vertical sea-sides has not yet been 
remedied, nor luts tho required cnlargi^ment of section, to any great extent, 
bcLi) uiaile. Xevci-thekss these ends have maintained themselves so as to suffer 
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only from subsidence of the bottom, compression of the mattresses, and super- 
ficial abrasion by storms. It is understood to be Mr. Eads^s intention to 
enlarge and strengthen these sea-ends in accordance with the views above 
expressed. ♦ * ♦ 

** Further observation and longer experience are necessary to a full develop- 
ment of the question involved, i.e., the destruction of the wood of the mat- 
tresses by the teredo; but it is believed that when the lateral slopes of stone 
are fully provided, the penetration of the worm into the interior of the jetties 
in these salt-water exposed parts will be checked, and that, to the extent to 
which they may be impaired, the remedy will be found in the increase of the 
quantity of stone." 

While the commission first referred to conceded that the plan of construc- 
tion devised by the board of 1874, which recommended the jetty system, was 
** in no respect obligatory upon Mr. Eads," that "experience in the work on 
the locality would show the cheapest and best methods," yet it "pointed out 
the fact that while the plans of the board contemplated the jetties to be made 
up of one-third stone and two-thirds fascines, the amount of stone thus far 
used has bean very small indeed; barely enough to sink the mattresses." Since 
that date about twenty thousand cubic yards of stone have been applied, mainly 
to the top surface of the jetties, and, as we are informed by Mr. Eads, about 
fourteen thousand cubic yards in addition arc on hand ready for application or 
on the way. The total amount, say, thirty-four thousand cubic yards, is still 
quite insignificant compared with the more than two hundred thousand cubic 
yards required by the plans of the board of 1874. We are by no means taking 
the latter estimate as an absolute standard, for we have conceded that ex- 
perience justifies a considerable decrease of section, and perhaps a diminution 
of quantity of stone in parts of the work. But- experience has not as yet had 
time to settle all questions. Stone is the costly element in the construction, 
and, as already remarked, a large amount of this material must yet be applied. 

If we turn now to the works at the head of the passes, we find them 
alluded to by the commission of 1876 as " mostly of a tentative and temporary 
character, which, as their proper positions are determined, should be replaced 
by substantial and permanent structures," etc. ; a description which without 
change applies to these works at the present date. 

We by no means depreciate the extent or the value of the works as they 
exist; but we cannot concur in the petitioner's statement to the effect that ** we 
have already completed at least eighty per cent, of this entire work." 

We, as members of the Commission of 1876, and as ourselves constituting 
the Commission of 1877, have expressed our opinion that the work "is being 
constructed according to the spirit of the act." We believe, moreover, that 
the work is now so far advanced and the success so far pronounced that it is 
for the interest of the government and the country not only to have the con- 
structions carried on, but pushed with the utmost possible vigor to such a 
point at least as shall insure their security and utmost efficiency of action in 
increasing the capacity of the channel. 

The present law fixes times or periods at which specified depths must be 
attained, as follows: Thirty months are granted for securing twenty feet; but 
the law (fourth section) says explicitly : "Said Eads and his associates shall, 
after securing twenty feet of water, secure an additional depth of not less than 
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Broaght forward $2,000,000 

I Sixth. Oil securing- a channel through the jetties ST feet deep 
bj 100 feet wide, proflded it shall also be M feet deep b; 300 

feet wide 375,000 

I Seventh. Od svcuring n chitnnel through the jetties 28 feet deep 
bj IQU fvct wide, provided it shall also be 24 te«t deep by 2S0 

feet wide 8TS,000 

I Kghth. On securing n channel through the jetties SO feet deep 
by 100 feet wide, provided it ahull also be 24 feet deep by 350 

feet wide 360,000 

IRnth. On seeming a ehannel through the jetties I!0 feet deep 
by 100 feet wide, provided it shall also be 30 feet deep by SOO 
feet wide SfiO.OGO 

Total ft $3,2C0,000 






Moreover, the act provides that when the thirty by three hundred and flftv 
feet channel Is setmred. $100,000 per annum shall be paid, under certain speci- 
fied conditions, for its maintenance during twenty years. It is asked that this 
clause be amended so as to apply to the (as desired) modified thirty feet chan- 
nel : the (1,000,000 to be reserved as security for this luaiutcnance being still 
nUined under unchanged conditions. 

On the above, and the arguments presented in support thereof, we now 
nuike the following comments: 

The petitioner is quil« riglit in saying that — 

The commission of engineers authorized by Congress in 1874, and which 
reported in favor of applying the jetty system to the South Pass, proposed to 
secure a channel thirty feet in depth, and the permanent maintenance of only 
twenty-five feet, without any s[)ecificd width. 

In fact that commission (or " board," as styled by the organic law and or- 
der) states; 

The depth of thirty feet has been chosen, in order that some time may 
elapse betoro the bar which will form at the scu-cnd of the jetties can have 
lew than twenty-five feet jit nieitn low water upon it, that l«iag the minimum 
depth which it is desired to maintain. 

In other words, that Ixuii'd aimeil at simply maintaining, under all contin- 
Ifcnries, a navigable depth (of unspecified width) at mean low water of twenty- 
feet, and to this end it aimed at securing, in the first instance, thirty feet 
depth. In order that for a long time thereafter, without extension of jcttiea, 
Uhto should be not less than twenty-five feet at mean bw water. This depth, 
nnce the law makes mean high water instead of low water the plane of refer- 
ence, corresponds nearly to twenty-sii feet depth under the law. It only dif- 
fen, therefore, from the conditions of the petitioner's (desired) nflh [layinent 
the latter spectfyinga width of one hundred and fifty feet. It only dilTen 
m the desired ninth (and litst) payment in the latter specifying a width of 
> hundred feet tor a depth of twenty-six feel, and a central depth ofthirty 
r^lMt for a width of one himdrcd feet. The |)etitioner stales: 

The jetty act reijuin's a jn'nnnnent depth ot thirty ti-ct, with a least width 
tt tfaiee huiidml and fifty leet. This great width of thii-ty feet water will in- 
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i0 ^ -*m ftrt»m.€t iW w>-gnme ■ - < '<rili«Ur 

«f Sp» Tork Rarinr twwjtr-w hrt is alnat the maximnm for regular traffic, 
and tvmtT-«ight trrt cand ■ mull tnciion) lb« maximum ever curied orer 
(the taof <A a var t«9fI. tb« S}«ni-h .VnnMiv-ia we believe). 

Tb* Bvnl of l'*T4. V> vhvjh. a* Ihe amnt eipnssir constituted to irve^ti- 
gtlfi tbB whole qu^tii>n. and tbe aathoriii- vblch iveommonded and planned 
jeitie* f'T the South Pas*, stain in rrfereiice to its choki; of passes, "The 
ptalT width tnl the Southwest Pa.-^> is more favorable to iia» igation, bat io 
our 'ipini'm the South Pase, when improved, will be adei^uate to the present 
and prri^pwlive wants of eommerce." 

Tin- jH'titioner, we think, has no pioil prfiiind for the complaint that he 
was not permit ttil to imprivp ih<' pass of fais choice. The difficulties, we deem, 
would have been far pn'aler there; at any rate. Congres' was fully jui?tifleil in 
lept^UilLns for the mnch less co^ly improvement for a navigation de«med fully 

We find that under the de^ireil moiliflralinn to get the fifth payment, the 
contrait^r must haro wcareil a navigation capacity prolwbly er|ual to thul 
conieniplaled for jiermanenl maintenance by the Board of 1874, while he will 
at thi« "tape of iirojtres-i lie enlillol to but f-i.OOO.OOO of the $5,a"iO.O(H) of his 
ultimalc iMtiil. As the Inw now stands, he would be ciitilled to ^.350.000, in- 
ciudinf; (he sum of ^i'iO,000 for keeping open Ihe twenty-four feet channel for 
twelve MinneeiJlive monlhs. 

We iih! of Ihe opinion, as before stnteil, that the widths of chnnnel pro- 
\tmi-i\ hy Ihe petitioner mny l)o considero"! as fairly meeting Ihe present wants 
of comiucri-e, but the widths pr'>]ioscd by Ihe law as it now stands are obvi- 
ously rie-imble: and the f|ueslion whether the large concession asked for in 
those widths should be granted, and the compensation tor the depths between 
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twenty-fonr and twenty-eight feet increased at the expense of the deeper ones, 
seems to be one on which we can hardly be considered the proper exponents. 
Respectfully submitted, 

J. G. Barnard, 
Col, of Engineers, and Brevet Maj.-Oen. 

H. G. Wright, 
Lieut'Col. of Engineers, and Brevet Maj.-Oen, 
Hon. George W. McCrary, 

Secretary of War, Washington, D. C. 
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dispensed with ; and second, in the statements made in the public press that 
Hr. Eads has succeeded in the permanent improvement of the South Pass of 
the Mississippi River by jetties, while the Engineer Department had opposed 
the use of jetties for that purpose, and maintained that it was not practicable 
to improve the pass by them. 

It may be well to examine into these grounds of action. 

I'irstj as the views of the Engineer Department upon the application of 
jetties to the improvement of the mouth of the Mississippi River. They are 
to be found in reports to the Engineer Department, as far back as 1852, and 
in various official documents readily accessible to the public, notably in the 
Physics and Hydraulics of the Mississippi River, pages 442 to 456, where the 
manner of delta bar-formation is described in connection with an account of 
measurements and experiments made at the mouth of the Mississippi, and 
where it is demonstrated that by the use of jetties the channels at the mouths 
of the river may be deepened to the full depth of the pass to which they are 
applied. * 

This subject is further treated in still more detail in Ex. Doc. 220, House 
of Representatives, Forty-third Congress, first session, and an estimate of the 
first cost of applying jetties to deepen the Southwest Pass to twenty-eight 
feet is given, as well as the first cost of the same for the South Pass, the cost 
of permanent works for the former being $7,000,000, and for the latter less 
than (5,000,000. For less permanent works the cost in each case, it is 
stated, would be one-half the sums name<l. \ 

The first cost of these works was not the objection to this method of im- 
provement ; but the cost of maintaining the channel depths permanently with- 
out fluctuation, which could only be certainly effected by the extension of the 
jetties constantly in the deep water of the sea, formed the objection to their 
use, and induced a preference for a canal ; though the first cost of a canal 
would materially exceed the first cost of the jetties at either pass, yet the cost 
of its maintenance would be small, and there would be no variation in the 
depth at either the river or sea end of the canal. 

During the session of Congress that this subject was discussed, bill after 
bill was introduced into Congress proposing to pay Mr. Eads $10,000,000 for 
deepening any pass he might select to twenty-eight or thirty feet at flood tide. 
These bills were referred to the Engineer Department for its views, and were 
returned with their defects pointed out, showing that they gave no security to 
the United States for the permanent maintenance of the deep water desired. 
This class of bills was advocated on the ground that the jetties once built the 
channel would bo deepened, without the assistance of dredging, even, and that 
the earthy material borne along by the river would be taken so far seaward by 
the increased velocity of the current produced by the jetties that no bar would 
be formed in front of the jetties, and no extension of the jetties seaward would 
be needed. 

It was pointed out by the Chief of Engineers that if it were so, then 
$7,000,000 for the Southwest Pass and not exceeding $5,000,000 for the South 
Pass, would be the greatest sums that should be paid for the work, and not 
$10,000,000. None of these bills were enacted into law. 

At the succeeding session of Congress a Board of Engineers, organized un- 
der an act of Congress, and composed of three offlccrs of the Corps of En- 
21 
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the Hisdadppi in 18TS and 1877 there was comparodTelf little bar growth at 
the mouths of the passes in those jcacs. 

Before the construction of the jetties, the annual cstension ioto the sea of 
the bar of the South Foes did not eicced one hundmi feet a year. 

The eoDjtraction of the jetties at the South Pass woe begun in the fall of 
187S. The report and map ut Oen. Comstock (the inspecting offleer), of the 
mh June, 18T6, show that its bar had extended seaward four or five hundred 
feet (soundings early in May), the depth on the bar growth being between 
twelve and flfteea feet flood tide, and its outer line or crest resting in water 
that was about forty feet deep in November, 1873. 

The neit report of Gen. Comstock, September 20, 1878 (soundings between 
lat of July and tliBt half of August), shows the bar growth in about the same 
position, the average depth on it being from eighteen to twenty feet flood tide. 

The ncit report of Gen, Conislock, December 6, 1876. shows the condition 
of the work in November, 137(i. The depth on the bar growth had increased 
about two feet. 

The neit report of Gen. Comstock, April B, 1877, shows the condition of 
the work March 16, 1877.» The depth on the cast side of the bar had increased. 

By the next report, that of Capt, Brown, August 1, 1877, showing the con- 

ition of the work July 24, 1877, we find the total eitension of the bar up to 

that date tn have been six hundred feet, the depth on the greater part of the 

bw varying from fifteen to twenty feet fioodtide; on the inner eastern side 

the depth being about twcntj-one feet.* 

The next report of Capt. Brown, December 23, 1877, was made after a 
powerful, newly-eonstruclcd dredge had been working on the bar seaward of 
the jetties for a month, by which means the depth on the bor had been in- 
creased, and a channel twenty-two feet deep at flood tide and two hundred feet 
■wide had lieen secured.* This dredge was designed to work on the newly- 
grown lur seaward of the ji'ttics, where, from exposure to the sea, the opdinary 
dredge cannot l>e used to advantage. 

The river at New Orleans began to rise about the 1st January, 1876, and 
during February and March was in condition to cause some bar growth, the 
CarroUlon gauge reading between nine and ten in February, and between ten 
and eleven in March. Accordingly, we find Capt. Brown reporting on the 4th 
and 8th March that the channel of twenty-two feet depth at flood-tide was but 
e hundred and ten feet wide for a portion of its length " over the bar's crest " 
(through the new bur seaward of the jellies), and on the 3d April reporting 
that the least width of this channel (on this bar-growth) ■' between South Pass 
jetties" and "deeper water in the Gulf of Mexico" was seventy feet. This 
decnase of the ciiannel width hud taken place notwithstanding that the 
dredging on the bur gniwlh had been going on with the new dredge designed 

sea dredging. Capt. Brown's report of the 3d April also stales; "At the 
head of passes a least depth of twenty-one feet at average flood-tide was found 
n the 18th of March," 

It will be noticed that Mr, Eads obtained the channel two hundred feet 
wide and twenty feet deep December 27, 1370 : that is, when the river had been 
In the low-water stage for several mouths. The channel two hundred feet 

* Bse Uu nuips uxumpuiying these and prCTleiK rcporti. 
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•ai rvMtr-rvo ftct dwp was obUined December 17, 1877, at which time 
al» ti^ mv hmd bfcn in the low>water stage for seTeral months. In fact, 
tkM* ^fUn wcffv chfamrf at tbie end of the low-water stage of the liYer. 

It SEST be ntcdkas to Rcor again to the resalts of careful investigation at 
t^ »L>«tk of \hft MiMiwitna Rifer« one of which is that daring the low-wat«r 
of the hTvr tkere is no bar growth. 
X-.Ttwili>Mliitiwf the discharge of the rifer through the passes in the flood 
oC lr*?S emi 1ST7 was so much reduced bj creraases that comparatiTelj 

at tbetr months went on in those years, ^i the faett 
ef tke eMeere tm^ieeiimg the South Bass show that the 
ifiaerr ofieersy the Chief of Engineers among them, 
fi»rm mi the sea end of the jetties^ and thai it tpouid ex- 
rmpidlg them the old Inr, are correct even during the 
the seomrimg power of the jetties, aided by dredging be- 
i^f them ; and it is aiso evident that the only method of per- 
rm:i t w^^nt nmmg a deep chemnel h the sea is to constantly extend the 
mtTw* 1*^ the sea in adrance of the bar. It is evident that this has not been 
I a ritf prtmmt ease^ and undombtedlg hecause of the great difficult g and 
f er:e.%ding the/etties into the deep water of the sea. It was precisely 
th^ tjbpfrtiM^ A» the Jettg syttem which the Chief of Engineers and other 
emf* %eer K^%cerf m mi e^ This new fcrr growth hegond the jetties hits been formed 
mmifT /W Mt*^% of the jetties^ To make a channel through it, and to endeavor 
a» viai %.*<««« :he channel, dredging has been resorted to, precisely as was done 
em :W 5i^»ri*frrf i^« M^ a process which it was designed by Congress to 
dispem» *%:h i% entering into a comt r act for deepening the South fVus channd 
♦y rW e*.»%stnacti^m ofntties iind auxiliary works, for that contract declares Us 
•a.V.%.' :.. V •• vV fi^f*^ to secure the wide and detp channel first aboi^ named, 
b%^ Iike^rise to pn^riJe /t>r the construction of thoroughly substantial and per- 
mA^%: ir.v-i* *ir whtch said channel $nay be maintained for all time after 

TtKI POail^HM) HWTOaiOAL SrHMAaT SUFnCIENTLY PROVES THAT THE RE- 
SIT r? AiTXAliT ATTAINED AT THE SoiTH PaSS DISPROVE THE VIEWS AD- 
Tx\<*Xl» RT Mr. EaDS AXD confirm THOSE OF THE EnOIXEER DEPARTMENT. 
Ht-NVE ANT OLAtX THAT HE SHOULD BE INTRUSTED WITH THE CONTROL OF THE 

Mi*st«*im RnxR, in so far as it rests upok the results thus far 

ACaiETED BT HD^ HAS NO PROPER BASIS. * # # 

Very respectfully, 

Your obedioit senrant, 

A. A. HuioraRSTB. 



APPENDIX XIV. 

(See page 172.) 

EEVIEW BY JAS. B. EADS 

OF THE LETTEB OF 

Gen. a. a. HUMPHREYS, 

Chief of U, S, EngineerSj May 1, 1878, 

TO 

Hon. E. W. ROBERTSON, 

Chairman House Committee on Levees and Improvement of the Mississippi. 

National Hotel, ) 

Washington, D. C, June 1, 1878. ) 
To the Hon. E. W. Robertson, 

Chairman Committee on Levees and Improvement of the Mississippi River, 

House of Bepresentatives : 

Dear Sir : — I have just read with astonishment a letter addressed to you, 
dated Washington, D. C., May 1, 1878, and signed by A. A. Humphreys. As 
the writer holds the office of Chief of Engineers, U. S. A., he is in a position 
to have at hand reliable official facts which emphatically refute many of the 
statements contained in his letter respecting the jetties at the South Pass. 
The letter seems ostensibly intended as a protest against the improvement of 
the Mississippi River being in any wise intrusted to me. He assumes that 
the bill providing for a commission of five engineers to prepare plans for the 
improvement of the river is designed to place its whole control in my hands, 
whereas the only bill reported from your Committee to the House six weeks 
ago, provides that three of the five engineers shall be taken from the army, and 
that one of these three shall be president of the commission. So far from my 
expecting to have the presidency of it, the bill prevents the possibility of such 
a thing. Nor have I ever expressed to a single member of the Senate or House 
a wish to have its provisions altered, nor have I authorized or requested any 
one to secure the presidency of the commission for me. 

I shall reserve the discussion of the views entertained by General Hum- 
phreys and myself, respecting the improvement of the river, until a more con- 
venient season. It is sufficient to say here that they are totally different. I 
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of tfesttliants ki kk Irtfeer RSfxctiii^ tke 

oi tbe RB|,iw»i DeputBcaiaR lobe 

: ** BcCabir m xkt Thj^i t s and Hjdm- 

4e ID 4SC • • ^ whov it is dmoB- 

•f >e«K& tk» rhiiif K at xktt Booths of tht rirer atr 

tbe pas to wkiek tWr aiv applied.* 

tiwt G-?ttefml HompiiRTs desires to be reeogniaed 

jecties for the imptovciiMiit of tbe moatli ci tbe 

Pass has a def<k through it of thirty feet this 

mj wd pff«^6ahrr xv^-w ts^im. tbe auBiis of tliose who copsideT him aa 

iT-ry i=vB :!to >fCtT ^w9e>^ all dcnfct as to the afaOitj of the jetties to 

:iie laaxizvB difCh I hairp aDdertaka to serare. 

Hx3i?k!^>5«w m his Iccur. Rlrrs to the earlier reports on the jetties 
CoQKsCYk. t:> prr«-<e that the bar had adrsaecd foar or trt hnidied 
iHt 3 3fAT. I^I^ TV aaswr v> this afaeuditT wifl be famod in a eompan- 
tzv» e^n :f «iEr«^!'vs ^^f the <^s*r cvesL of the bar« made br the United States 
Couc ^orntT. n Maj. 1?C1 before the jetties were befon, and in May, IKt, 
aercmraaitf^ with a scaseiDcnt f^on the Snpenntendent of the Coast Snrrer, 
Bnz. C. ?. Pairsencn. They wtf^ faraished. in coBpltuwe with a resolation of 
thf H Tcw :f EfpmipntatiY«w aad daptieates were at thesame tune, Angost 1, 
I>T^ frsc :•' the Wat IWrnrtaent. ReCerene« to them wifl show that, instedi 
cf ;^^f« Hfuar an a:T:&aLV of the bar. there had been eacaTated by the correat 
t^r-m a $cnL-« twe t^-^vfe^aa*! coe h-sadied feet square in front of the jetties, 

d t:mT hvaiivd cnbie jaids of material in excess of deposits 
•iartnx tbe ??ar. 

* • • 

" Rt :^ ^r: rewct of Cascain Bwwn. Anptst 1, 1ST7. ^lovii^ the coo- 
c:t:'*c ' :"Lf w^ JoIt :Jt. 1>T7. w^ fimi the t«?tal exteosoo of the bar up to 
tit: bir.i : •at^ tv^c six h::Tnir^ feec. Tbe depth on the greater part of the 
hfcT T^-yi=_: fT^cn 1!^twci :o twenty f«t ft^od tide : on the inner eastern side 
tie ^ifcci S-'.=« a^LXxt iw>fnty-.xie feet." A foot-note sajrs, *'See the maps 

T^ rvc" rt •:? Cartair. Bnwn. Au^nst 1. 1977. shows no such extension, 

« a w 

•x- *• ir.T f hs TTapSw On tbe contrary, he says on page 56 : 

" i>» «&^« y X 4 will fc*» foand the results of a samer on Jane 20 to June 
21 I^rr. fa 3rije cr b>- n? h?yx>i the ends of the jettks. and for a consider- 
abie spaLV c either <»ie. A eooxparisoo of this chart with that of the sur- 
^y of Jaae 5> i*'* :Jt. l^T^l lereaSs the following regarding Tarious cnrres of 
e^^oil depth : A^npraging. the tv^nty-feet enrre has receded aboot two hnn- 
d»d feec the thirty-fert cnrre abcmt three hundred feet ; the forty-feet cunre 
ha5 Tpmaiae^i neariy stationary on the whole.* ♦♦♦♦••♦ 

TV cnrres referred to in-iieate the form or cootonr oi tbe outer slope of 
the bur bef ee u the depths of twenty and forty feet. 

Bt r^fereoce to Ctptain Brown*$ chart, Xoc 4. it will be seen that an area 
cf ab.tit one sqnare mile in fn^nt of the jKties is embraced in this surrey, and 
th£5 ha« Iwen snHiiTided by him on the chart into twenty-one sections, the 
f xmittg a tu»-shaped area in front of the jetties. A portion of this 
XoL 1. 7. 1^ and n—^Mj to the right and left of the end of 
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the jetties, and out of the track of the river's discharge. Referring to this chart. 
Captain Brown, on page 28, says : 

'* Taking into account all the divisions, except 1, 7, 13, and 21, we find 
that the scour in the year was one million one hundred and forty-five thousand 
nine hundred and seventy-six cubic yards, equivalent to a scour of 1.8109 feet, 
or one foot and three and seven. tenths inches, over this latter area." 

By a glance at the table on page 30 of the report, it will be seen that sec- 
tion 17, containing about thirty-eight acres, bad an average depth of 29.28 feet 
in 1876, and in 1877 this depth had increased almost four feet, viz., to 33.25 
feet 

It is thus shown that General Humphreys' statement is not only directly 
refuted by Captain Brown's report, to which he refers, but that the bar, during 
the twelve months, had actually receded two hundred or three hundred feet ; 
that the bottom for a mile in advance of the jetties had deepened one foot and 
three-tenths, and that the portion immediately in front of the jetties, thirty- 
eight acres in extent, and precisely where General Humphreys predicted the 
reformation of the bar would occur, had actually deepened in one year nearly 
four feet. 

General Humphreys says : 

** The next report of Captain Brown, December 23, 1877, was made after 
a powerful newly-constructed dredge had been working on the bar seaward of 
the jetties for a month, by which means the depth on the bar had been in- 
creased, and a channel twenty-two feet deep at flood tide and two hundred feet 
wide had been secured." 

On page 17 of this report Captain Brown says : 

** When the new dredge began its experimental work, the interruption to 
the twenty-two-feet channel, t.«., from twenty-two feet inside on the bar to 
twenty- two feet outside, was fifty feet only." 

On page 19, he says : 

** In obtaining the channel twenty-two feet deep for a width of two hun- 
dred feet, the dredge Bayley has worked about twenty days, of ten hours 
each." 

Soon after the channel referred to was obtained, entitling me to the second 
payment of $500,000, the Secretary of War directed a Commission of Engineers, 
composed of Gens. Barnard and Wright, United States Engineers, to visit the 
works, and among other subjects they were required to report upon the follow- 
ing interrogatory, viz. : 

** Have such depth and width of channel been obtained by the action of 
such jetties and auxiliary works as are contemplated by the terms of the act of 
Congress aforesaid ? " 

The report of this commission will be found in Ex. Doc. 37, Forty-fifth 
Congress, Second Session, House of Representatives. 

In answering this interrogatory the commission says, on page 5: 

" If we look at the actual facts presented by the prosecution of this work, 
we find that where two and a half years ago there was a bar at the mouth of 
the South Pass of over two miles in extent, measured from twenty-two feet 
water inside to the same depth outside, over about half a mile of which there 
was but eight feet of water, *a wide and deep channel* of twenty-two feet 
depth now exists, and a result inferior in physical magnitude, but no less in im- 
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portUMCs. at tke bead of tke panes has been obtained. And these resohs are 
K> eirlusiTelT due to the jHties and auxUiary works, that the auxiliaiy aid of 
* appliaima.* if in sndi wte imlode dredging machines, is ntterij insignificant, 
coftfiftini: mainlr, indtcd. in a slight wideaiing at two points, and widening 
and deepraing at a thiid.** 

iitfL DumphivTs sajs. in italics : 

" Tri tkeftiffM exkAiied h^ the rtporis of the offieen impecting (hs Soidk 
iW« «Aotr that tht ciftra erpre^ed hjf numy engineer officers^ the Chief of Ef^ 
fimter$ mmamg thenk, that a nett bar would form at the sea-end of the jetties, 
and that ii wvuld estend into the eea muMre rapid! jf than the old bar, are eorreel, 
even during the chamge* going on under the aeoUting power of the Jetties^ aided 
hg dredging between and eraward of them,^ 

Gru. Ilumphn^rs predicted (see page 677, last edition Physics and Hjdnui- 
lic5> that thr bar. under tho action of jetties, would ad\'ance six hundred and 
arrentT U-ei annuallr. Instead of this bar advance, as predicted, there is shown 
to have Uvn no advance at all, but an actual recession. He, howerer, ^pro- 
ceed9 to say : 

** And %( is alw erident that the onlg method of permanenflg maintaining a 
deep rhannel to the sea is to eonstantlg extend the jetties into the sea in advance 
of thebitr, ♦ • ♦ ♦ ♦ // was precisely this objection to the jetty system 
which the Chief nf Engineer$ and other engineer officers made,*' 
\^ Capi, Bn»wn, on ^ta!^? 26 of his seventh report, August 1, 1877, says : 

*• It must U» nt>t«Hl in iv»ganl to the recession of the Iwenty-feet and thirtv- 
fc^t cunes that the present end of the east jetty is three hundred! and thirty 
feet north of wliat I have always called the old end of the east jetty, and the 
pn'Si'Ut end of the west jotty is two hundred and sixty-three feet northerly of 
the p^^int formerly tn^n'-idonxl to Iv the end of the west jetty.*' 

Th«* meAiiinjj of this is that, instead of having to advance the jetties six 
hundnnl and s<»venty fivl every year, as predicted, at a cost of 1^670,000 (see 
|«g\» (»77, la»it oili.ion Physics and Hydraulics), they are actually more than 
two hundre<l feet short*'r ti>Hlay than they were originally intended to be. The 
deejK^ning has l»et»n s«> marki><l at the sea-ends of the jetties, where the predicted 
Uir growth was to tKvur, that 1 h ivenot found it necessary to complete them as 
far out as they were locatt^i and [>artly built two years ago. 

This notable difference between his declarations and the official reports I 
have quot«i, pnnes that on the subject of the jetties Gen. Humphreys is not 
a trustworthy authority. 

Gen. Humphreys says : 

*' To r-Mke a channel through it [the * bar growth,' as he calls it], and to 
endeaxHir to maintain the channel^ dredging h4is been resorted to precisely as 
icas done on the Soufhu:est i\»*? bar, a process which it was designed by Con- 
gress to dispense with in entering into a cotUract for deepening the South JPass 
chantiel by the construction of jetties and auxiliary works,** 

Tiie commission, from whose report I have before quoted with reference to 
dred^ng, states on page 4 : 

•* If, however, we refer to authoritative statements of the methods of apply- 
ing that principle, we find it sfcited in the Physics and Hydraulics [page 4^, 
reprint], in treating of the * plan of jetties,' that * the erosive action should be 
aided at flrjt by dragging and scraping the hard portion of the bar.' " 
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Having himself pointed out in the Physics and Hydraulics the importance 
of '* dragging and scraping ** as an auxiliary of the jetty system, his objection 
to my use of a dredge at the South Pass is without force. But that it was 
clearly my right to hasten the development of the channel by dredging is 
shown by the commission to whom this question was referred. It says, page 
4, after referring to an item of $250,000 estimated for dredging by the previous 
Commission of 1874, in connection with the jetties : 

" We conceive, therefore, that the true intent of the proviso does not pro- 
hibit the auxiliary aid of dredging^ that its spirit is as above defined, and that, 
indeed, in the authorizing of the employment of such boats, rafts, and appli- 
ances as he may in the ' prosecution of said works deem necessary,' allows 
dredging, and should not prohibit payment for channel widths and depths 
which the jetties and auxiliary works have to all intents and purposes really 
created, and to which dredging has been slightly auxiliary." 

Of the cost of the jetties. Gen. Humphreys says in his letter : 

*' This subject is further treated in still more detail in Ex. Doc. 220, House 
of Representatives, Forty-third Congress, first session, and an estimate of the 
first cost of applying jetties to deepen the Southwest Pass to twenty-eight feet 
is given, as well as the first cost of the same for the South Pass ; the cost of 
permanent works for the former being $7,000,000, and for the latter less than 
$5,000,000. For less permanent works the costs in each case, it is stated, 
would be one-half the sums named." 

Gen. Humphreys evidently intends to create the impression that he showed 
to Congress in 1874 that the jetties could be built for less than the price to be 
paid to me. 

In Appendix M, page 677, ** Physics and Hydraulics," last edition, the cost 
of applying the jetty system to the Southwest Pass is stated as $23,000,000, and 
the cost of applying it to South Pass, after adding $670,000 per annum for ex- 
tension, and $100,000 per annum for dredging, is thus expressed : 

"The total cost to the government of securing permanently a depth of 
twenty-seven feet at low water by this pass will then be about $17,000,000." 

Thus, to defeat the jetty bill in 1874, and secure the construction of the 
Fort St. Philip canal, the cost of which is stated on the same page to be but 
$13,000,000, the olBcial assurance was given that the jetties at South Pass 
would cost $17,000,000 ; and now the same eminent authority who made that 
statement, wishing to depreciate the value of my works, leads you to believe 
that he only estimated the cost of jetties in 1874 at less than $5,000,000. 

I have shown conclusively, from olBcial reports on the jetties, that there has 
been no advance of the bar; that it has not been necessary to extend the jetties, 
and that there has been no shoaling in front of them. These three facts are 
precisely the opposite of the results predicted by Gen. Humphreys. It is evident 
from these extracts, that the conviction which Gen. Humphreys entertained in 
1874, that the jetty system, if applied to the Mississippi River, would prove a 
failure, has become so fixed in his mind that he is unable to realize the em- 
phatic official declarations of the officers of his own corps, which testify to 
their complete success. 

The act of Congress of March 3, 1875, provided : 

"Said Eads shall be untrammeled in the exercise of his judgment and skill 
in the location, design, and construction of said jetties and auxiliary works." 
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This mMnt thAt, haring nnderUken an important work at the Ti£k. of mj- 
mH and anociales, I should hare no hostile interference on the part of the 
government so long as I should faithfullj eairj on the work« In contempt (A 
this provision of the law, the Chief of Engineers, U. S. A., in the sommer of 
1875, when I had just begun the jetties, set himself assiduously at work to im- 
peach mj judgment and skill, and to show that the enterprise would be a 
failuiv. Kot only was his time given to this effort to defeat the purpose of Con- 
gress, but the public money was used to print his '* memorandums'* against 
the South Pass jetties. These were issued in pamphlet form for circulation, 
to It'ssen the public confidence in my undertaking. They were then put in his 
annual report for 1875 ; and in 1876 they were reproduced with added matter 
in the last edition of the ** Physics and Hydraulics of the Mississippi." 

This was not only an injury to me, but was a flagrant disrespect to Con- 
gress, whose act had provided that I should be free from such interference. 

The fact that Congress, in passing the jetty act, had disregarded the un- 
sound views of General Humphreys, would fairly excuse his loss of temper, 
but could not justify this reproduction at the public cost of his repudiated 
theories. 

Although the jetty act was purposely framed to exclude General Hum- 
phrey's from all connection with the work (because of his hostility to it), by 
providing that the inspecting officer should be detailed to report to the Secre- 
tar}' of War, General Humphreys gave the officer his instructions, and the 
reports were made to him during the first year, when his interference and hos- 
tility became so pronounced that I appealed successfully to the Secretar}' of 
War, in an open letter, May 23, 1876, to have him absolutely excluded from 
any further connection with the work, and to have the inspecting officer re- 
port directly to the Secretary of War, as the law provided. And now, on the 
very day when a measure to se<*ure the more vigorous prosecution of the work 
is rej sorted to the Senate from the appropriate committee, General Humphreys 
presents the letter 1 am reviewing, evidently with the intent to defeat this 
measure ; and as a pretext for presenting it, asserts that a bill has been intro- 
duced in Congress to give me the control of the further improvement of the 
Mississippi River, when he must have known, or could easily have ascertained, 
that no such bill has been reported by your committee, or any other. 

And, in absolute defiance of the plainest official evidence to the contrary, 
Gen. Humphreys makes the astonishing statement that *Uhe results aciually 
tUtaitied cU tht Smith Pass disprove the views of Mr, Eads and confirm those 
of the Engineer Department ;" while the safety and ease with which the 
heaviest draught ships already use the jetty channel, and the immense benefits 
resulting to oommoice, should convince even him of the wisdom of the gov- 
ernment in rejecting the advice of the Chief of Engineers when decidmg on 
the problem of improving the mouth of the Mississippi River. 

Very respectftdly, 

Jas. B. Eads. 
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(See page 177.) 

ESTIMATE OP THE DETAILED COST OP THE CONSTRUCTION 
OP THE SILL ACROSS PASS A LOUTRE. 

Total number of cords of mattresses 8280.62. 

" " lineal feet of sill 2950.00. 



Kinds of MAteria] or Work. 



AnchorajB^es 

Guide Pucs (rear) 



Total Qoantity. 



20 
63-3804 lin. feet. 



(< 



(( 



(« 



(side) 184-4364 ** 

Mattresses, Material 8230.62 cords. 

** Construction. . 

Towing and Placing 

Stone 

Sinking 



Superintendence and ) 
General Expense aco. ) 

Total 



Detailed 
Co»t. 



t57.56 

0.209 

0.221 

2.578 

.65 



908.04 cub. yds.! 8.80 



Amonnt toi^^^^J^' 
of Mat- 



One Cord 
MattreM. 



1.02 
1.85 



0.28 



• • • • 



• • • • 



trees 
Work. 



16.660 



Co«tper 

Lin. rt. 

of SUl. 



$0.80 
0.24 
0.827 
2.728 
0.711 
0.774 
1.150 
0.458 

0.514 



$7,291 



Cost per cubic yard $1,418. 

Cost per cubic yard to Mr. Eads 5.860. 
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(See pages 183 and 200.) 



Fdul EanxATi 



or Matseials Used ox Jetties axd Auziuast Wous, 
Juxi, 1875-Jv2fB, 1880. 



WUlovs. 
CovdiL 



EaslJettT I »7ia08 

W«st Jetty ; 83,812.61 

KippDam 2.099.53 

WinfT dams 8»$21.95 

Rabble wall ! 

PkmTune BaTou 56L00 

Grami BaTou S.887.96 

Bast Ihke' j 7,592,00 

Dam Na 1 2,547.86 

Island Dike 11.462.58 

Li^th»Hise Dike, ia566 21 

IsUmi Dam 2,928.41 

Cn^ Dike 1.^<W-19 

Southwest Pass sill 10,057.94 

Pas85 » lA>ulre siU 3,230.63 

rj>per Dam 5,335.07 

Lo6t and no record 3.896.05 

Total 126,697.01 



Stone. I Concrete. 
Cainc yards, i Cabic yarda. 



43,400.36 

23.429.31 

2,237.32 

2,411.10 

463.00 
20.41 
1,258.00 
2,742.80 
1,260.00 
8,077.69 
3,669.:» 
1,451.25 

437.00 
2,809.36 

903.04 
1,674.43 
1,255.53 



Crib timber, 
linetl feet. 



5,106.00 
2,220.00 



34,201. 
33,549. 




67,750. 



Total amount of all woiks, 702,973 cubic yards. 
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(See pages 192 and 212.) 

Depths of Channel, each 2,000 Feet, from Report of Capt. M. R. Brown, 

June 80, 1879. 





Distances in feet from East Point. 


Date. 


to 2,000. 


2,000 to 
4,000. 


4,000 to 
6,000. 


6,nooto 

8,0U0. 


8.000 to 
10,000. 


10.000 to 
12,000. 


June — , 1875 

May —,1876 

Aug.-, 1876 

Nov. , 1876 

Mar. 16, 1877 
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APPENDIX XVHL 

(See page 191.) 

LETTER PROM THE SECRETARY OP WAR, 

ComruNiCATiNo, in obedience to Law, the Report of the Board of Offi- 
cers APPOINTED to Examine the Works in Progress of Construction 
BT James B. Eads, at the Mouth of the Mississippi River. 



January 27, 1879.— Referred to the Committee on Commerce, and ordered to 

be printed. 



War Department, 
Washington City, January 27, 1879 



} 



The Secretary of War has the honor to transmit to the United States Sen- 
ate the report of the Board of Officers, constituted by direction of the Presi- 
dent, to examine the works in progress of construction by James B. Eads, at 
the South Pass of the Mississippi River, and report thereon, as required by 
section 4 of the act of Congress approved June 19, 1878. 

G. W. McCrary, 
Secretary of War, 
The President 

of the United States Senate. 



Army Building, ) 

New York, January 23, 1879. ) 

Sir: — I have the honor to transmit to you herewith the report of the Board 
constituted by direction of the President, by Special Orders No. 228, Head- 
quarters Army, Adjutant-Generars Office, Washington, D. C, October 22, 
1878. 

Very respectfully, your most obedient, 

J. G. Barnard, 
Col, of Engineers and Brevet Maj.-Gen., President of the Board. 
Hon. Geo. W. McCrary, 

Secretary of War, Washington^ D. C. 

835 
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1. 

[Bpedtl Orden So. fSB.] 

Hkaoqcaxtbss qp thb Arkt, 
ADJUTAjnr-GExaL4i.*s Office, 

Washixgtox, October 2^ 1878. 

The following order has been received from the Secretary of War: 

Bj direction of the President of the United States, a board to consist of 
the fallowing-nanie<l officers of the Corps of Engineers is hereby appointed in 
accordance with the provisions of Section 4 of the act of Congress approved 
June 19, 187S. 

Detail for the Board: CoL John G. Barnard, CoL John N. Macomb, CoL 
Z. a Tower, UeuL-CoL H. G. Wright, Maj. William K Merrill. 

The board, which will be governed by the provisions of the section of the 
act above referred to, will assemble in New York City on the 11th of Decem- 
ber. 1878, and adjourn to meet at the mouth of the South Pass of the Missis- 
sippi before the end of that month. 

After completing its examinations, the board is authorized to adjourn to 
such place as it maj designate for the preparation of its report. 

By command of Gen. Sherman. 

£• D. TowivsEXD, 

AdjuUuU-Gtn, 
Official : 

K. C. Drum. 

Assistant Adjutant-Gen. 



Port Eads, January 2, 1879. 
Mr. Javes B. Eads : 

The fourth section of the act of Congress, approved June 19, 1878, which 
authorized and directed the President ol the United States to convene a board 
of five enginei'rs of the army to visit the works "in process of construction 
* ♦ ♦ at the South Pass of the Mississippi River," requires, after examina- 
tion of the same, that a "full report*' be made, embracing the following 
points, viz.: • 

1. Progress made in the construction of the works. 

2. The probable cost of completion. 
8. The results produced. 

4. The results that may probably be prodiioed by them. 

5. Their probable permanency. 

0. "The advisability of any modification of the terms of the act under 
which said Eads is constructing the said works, so far as regards dimensions of 
channel through the jetties, and of the terms of payment for the same." 

On the second of those points it is obvious that the board cannot rejport 
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Iriihoiit first having from 7011 a statement of your plans for " completion," ao- 
eompanied with such details as to proposed modes of construction as will en- 
able the board to estimate the probable cost. Should you choose to accompany 
such statement of your plans vdth your own estimates of their probable cost, 
it will be acceptable; understanding, however, that they will be regarded as 
<mly furnishing toward enabling the board to prepare its own estimate. 

It is obvious, too, that on the fifth point, that of ** permanency," a knowl- 
edge of your plans for completion is likewise an essential. 

If, in addition to what you are requested to furnish, in irhat precedes, you 
should desire to present your views on the ** results that may probably be 
produced " by the works as you design to complete them, or to suggest any 
modification of the terms of the act under which you are constructing the 
works, as r^ards dimensions of channel and terms of payment, you are invited 

80 to do. 

I am, very respectfully, etc, 

J. G. Barnard, 

President of ihe Board, 



B. 

Port Eads, January 4, 1879. 

Sir : — I have the honor to acknowledge receipt of your letter of 2d instant 
suggesting the propriety of my supplying the board with such information re- 
specting my plans for completing the jetties as will enable the board to esti- 
mate the probable cost of such completion. I am also invited to present to 
the board my views as to the probable results that will be produced by the 
works when completed, and likewise to suggest such modification of the law 
under which I am building them as I may desire. 

Availing myself of the courtesy of the board, I herewith submit drawings 
of the cross-sections of the jetties, in different stations in their length, which 
represent the dimensions of the work and the plan of construction. I also 
present herewith drawings of the plan of construction at the head of the pass. 

I have made large contracts for the prompt delivery of stone, gravel, ce- 
ment, willows, machinery, and piles, for the purpose of completing these 
works in accordance with the drawings herewith submitted, and have com- 
menced the construction of a mixing-house and railway on each jetty, about 
one thousand five hundred feet from its sea end, for the purpose of pre- 
paring and transporting the material to form the blocks of concrete with 
which jetties are to be consolidated and finished. Each house will contain 
suitable machinery for the purpose, driven by a steam-engine, to hasten the 
completion of this part of the work. 

I do not anticipate any necessity for modifying these plans in any manner 
whatever, but intend completing the works in accordance with them. If, 
however, in the progress of the work I find they can be modified vdth advan- 
tage, I shaU avail myself of the right to do so, as provided in the act. 

With the plans I present an estimate of the cost of completing the works, 
which estimate is based upon the prices I am paying for the different kinds of 
materials, with an additional allowance amply sufficient to cover the cost of 
patting them in place. Mr. Wright, my book-keeper, will be instructed to 

22 
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show receipted bills to the board for these varioos materials, by which the 
board can loam the prices that I am and have been paying for them. The 
amount of the estimate is $862,110.07. 

With respect to a modification of the dimensions of the channel desmbed 
in the act, I earnestly hope the board will state the probable size which the 
normal discharge of the pass is capable of maintaining between the jetties 
when they are fully consolidated and completed, and that it will also express « 
its views as to the advisability of undertaking to maintain one of greater di- 
mensions, by forcing an increased volume through it. The results which have 
bei*n developed thus far by the works seem to me to correspond in a remarkable 
degree with ^he effects which were anticipated by the commission of 1874, and 
to indicate that the maximum capacity of the pass was correctly assumed by 
the commission. To produce the maximum channel described in the act will, 
I think, involve the necessity of a central depth throughout the jetties of not 
less than from thirty-five to forty feet. 

The natural volume of the pass cannot, I am confident, create so great a 
depth through the jetties, and if it be insisted upon by the United States, it 
can only be produced by forcing more water through the pass. This will in- 
volve, in my opinion, danger to the jetties, and a disturbance of the regimen 
of the three passes to an extent that can only be known after it is probably too 
late to remedy the evil. 

I deem it unnecessary to point out in detail to engineers who are so familiar 
with the hydraulics of the river, the various objections that can properly be 
urged against the attempt to produce a channel through the jetties by a method 
which involves the enlargement of the pass itself through its entire length, 
and wliich method (directing more water into the pass) is the only one which 
can |)eriiianently maintain such a channel. 

One effect of the works thus far completed seems, according to Captain 
Brown's observations, to have resulted in a diminution of the size of the pass 
probably equal to about five per cent, of its former capacity, which is, I think, 
a certain evidence that the quantity of water now discharged by it is propor- 
tionately less tlian it was before the work was begun. To restore the orig- 
inal capacity of the pass, and thus re-establish the disturbed conditions, or 
equilibrium of the three passes, I am now increasing the thickness of the sill 
across the head of the Southwest Pass, by which the discharge of the South 
Pass will be restored to its former volume. WTien this is accomplished, I 
shall sill the entrance into South Pass, if it shall appear to be necessary to 
prevent too great an infiow into this pass. If the maximum channel de- 
manded by the act be insisted upon, I shall have no alternative but to dimin- 
ish the discharges of the Southwest Pass and Pass ft Loutre, by increasing the 
height of the sills which now control their discharges, until South Pass shall 
discharge the volume necessary to create and maintain such channel. I be- 
lieve the natural discharge of South Pass is sufilcient to create and maintain a 
channel through the jetties that shall have a central depth of thirty feet when 
the jetties are fully consolidated and all leakage through them is prevented; 
but I do not believe such volume will produce a channel of greater magnitude. 

The cost of raising the Southwest Pass and the Pass a Loutre sills suf- 
ficiently to produce a thirty by three hundred and fifty foot channel through 
the jetties has not been included in the estimate herewith submitted. This 
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would inyolve an ontlay of about $50,000, and would require the present depth 
over them to be diminished two feet, exclusive of the work now being executed 
on Southwest Pass sill. This would reduce the cross-section of the volume 
entering those passes about twelve thousand square feet» and would propor- 
tionately increase the cross-section of South Pass. 

With reference to the question of modifying the terms of payment for the 
work, I desire to call the attention of the board to the fact that they were ar- 
ranged by the Ck>ngressional committees when perfecting the bill so as to pro- 
tect the government against the possible expenditure of a dollar of money 
until aft«r the experiment of the jetty system should have pitxluced valuable 
results for commerce. Experience has shown that these payments were wholly 
disproportioned to the amount of work necessary to obtain the stipulated 
depths. The attempt to deepen the mouth of the river by jetties is no longer 
an experiment, so far as the attainment of a permanent channel deep enough 
to give an immense relief to commerce is concerned, even if it be admitted 
that the present depth cannot be increased. There is, therefore, I think, no 
equitable reason why I and my associates should not be paid for the work al- 
ready done, with the same degree of liberality which the government shows 
to others who undertake the execution of works for it, whei-e no such risks are 
assumed as we have encountered. We think we should not now be less liber- 
ally dealt with, since the results obtained have demonstrated the great practi- 
cal value of the works we have executed. If we are allowed ninety per cent. 
on the amount of work already executed, the account between us and the 
government would stand thus : 

Agreed price of the whole work $^5,250, 000 

Estimated cost of completing it 362,110 

4,887,890 
Less ten per cent, reservation 475,000 

4,412,890 
Amount paid by the government (about) 1,000,000 

2,812,890 
Additional reservation for the million to be retained for 10 and 20 

years. 526,000 

2,287,890 

Leaving $2,287,890 as the amount actually earned but unpaid for construct- 
ing the works, with $1,000,000 in reserve. If it be urged against this state- 
ment that the creation of certain dimensions of channel is as much an obliga- 
tion on our part under the law as that of building the works, I will admit it ; 
but the reason for enforcing this obligation no longer exists, or is at least so 
greatly modified that to insist upon it now, when the public interest cannot be 
promoted by its enforcement, seems to us as unnecessary and oppressive as it 
would have been to insist on the original conditions of payment which Congress 
modified by the act of June 18, 1878, after being satisfied such modification was 
just. Its disposition to release us from these oppressive conditions now, so far 
as the public interest will justify, may be safely inferred, I think, from the 
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It may be advanced against this computation on the basb of depth alone, 
that siity-eight per tent, is an ovcrostimfttc for what has been accomplished, 
as it will probably be more difficult to secure the next sefen feet than it 
was to obtain the last seven. This is clearly an error, i( the cost alone be con- 
Bidercd, because the works are already so near coraplelion. It may possibly 
take more time lo secure this soven feet, but ccrtiiinly less money will have to 
be expended. In this cnnnection it may he said that when twenty-flve feet 
shall have been obtained, by tar the most valuable part of the depth will hare 
been secured, as nil over twenty five feet could !» dispensed with without injury 
to commerce (except i)ossibly on very rare occasions), and, on this view, sixty- 
eight per cent, is not a high estimate of the commercial value of the proportion 
of the thirty feet maximum yet to t>e obtained. 

I hi>pe the board will, after due consideration, determine the maximum 
amount which may be paid to us at this time with safety to the public interest. 
and will recommend such nioiliflenlion in the terms of payment of the re- 
mainder as will provide for its distribution pro rata upon each additional one 
foot of depth that may l>c heru'after secured, without regard to any specific 
widths for such depths, inasmuch as eoch Increment of depth must necessarily 
bring with it o corresponding improvement in the width of channel. 

In reporting \ipim "the results produced " by the works. I respectfully sug- 
gest that changes in the depth of the sea-bottom Immediately in front of the 
jetties, and the ability of the works lo maintain the channel without the auiil- 
*■" aid of drinlging, arc two questions of such general public interest as to 
ipressiou upon them by the board of great yalua and importance, 
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especiallj as there seems to be still some doubt in the public mind upon 
them. 

I have the honor to be, very respectfully, your obedient servant, 

Jas. B. Eads. 
Gen. J. G. Barnard, 

Uniied States Engineers, President of the Board, etc 



Army BuTLDDie, ) 

New York, January 22, 1879. ) 

Sir : — ^The board constituted by Special Orders No. 228, Headquarters of the 
Army, Adjutant-Generars Office, Washington, D. C, October 22, 1878 (of 
which a copy is annexed, marked 1), assembled at New York on the 11th of 
December, 1878, and after examination and discussion of the section of the act 
of Congress by which its proceedings are to be governed, and of other docu- 
ments referring to their prescribed duties, adjourned to meet at the mouth of 
the South Pass of the Mississippi on the 30th of December. 

The section of the act (section 4, act approved June 19, 1878) requires that— 

The board shall visit the works in process of construction by said James B. 
Eads, at the South Pass of the Mississippi River, and make an examination of 
the same, and make a full report of the progress made in the construction of 
the works, the probable cost of their completion, and the results produced, or 
that may properly [probably?] be produced by them, their probable perma- 
nency, and of the advisability of any modification of the terms of the act under 
which said Eads is constructing said works, so far as r^ards dimensions of 
channel through the jetties, and of the terms of- payment for the same ; which 
said report shall be submitted to the Secretary of War, to be presented at the 
next session of Congress. 

The subjects upon which the board is required to make a full report are 
these : 

1. Progress. 

2. Probable cost of completion. 
8. The results produced. 

4. The results that may probably be produced. 

5. Their probable permanency. 

6. The advisability of any modification of the act, etc 

To discuss these subjects in the order named: 

1. Progress made in the Construction op the Works. 

This requires reference to the original design, which was to construct, 
starting at marginal points on its banks above where the normal channel depth 
(thirty feet) of the pass itself begins to diminish, dikes or parallel piers (as they 
are commonly designated) extending thence to the deep water of the Gulf, thus 
confining the outflowing water in a channel of the same width (nearly) as that 
of the pass itself until it reaches the deep water of the Gulf, and thereby pro- 
longing through the " bar" and to the Gulf the noriual depth (nearly) which 
the pass maintains between its natural banks. These parallel piers or dikes. 
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time to time to the jetties, to compensate for subsidence, it is proper to saj a 
few words on this point. 

Owing to the well-known character of the formation at the mouth of the 
Mississippi, much subsidence was expected. We have no accurate record of the 
total settlement of thevarious parts from the commencement. But on page 
19 of the annual report already cited, Capt. Brown has given them for the year 
ending July 1, 1878. The amount of depression, superficial destruction by 
storms being eliminated, due to actual settlement and compression of willows 
Is, beginning at East Point, one-half foot, gradually increasing to three and 
one-third feet at the extreme end of the east jetty. 

It is impossible to eliminate the compression of willows, to show how much 
of the above is due to pure settlement ; but, from the corresponding depression 
of the heads of the piles along the center portions of the jetties, it would seem 
probable that it is mainly due to *' settlement. ** On page 2 of the fifth report. 
Major Comstock gives the settlement of certain piles along the last one thou- 
sand feet of the east jetty, counting from the old end, and therefore covering 
the outer six or seven hundred feet of this jetty as it is at present. Between 
July 18 and October 21, 1876, three months, the outermost pile had settled 2.55 
feet, the innermost 0.67, the gradation being progressive. 

On the west jetty the observations began about two hundred and seventy 
feet within the present end, and extended hack along two hundred and fifty 
running feet of the jetty, the observed settlements graduating from 1.60 to 0.80 
feet Owing, however, to the great subsidence of mattresses and piles at the 
outer ends at first fixed, the terminal points were (as before 8tated),withdrawn 
three hundred and thirty and two hundred and eighty feet respectively, by 
which withdrawal the jetties now terminate inside the crest of the old bar — the 
eastern on the very edge', the western at two hundred feet inside of it. 

Inasmuch as a full statement of the "progress" of the construction can 
scarcely be made without reference to the repeated partial reconstructions on 
account of subsidence, we have been led to develop that subject so fully. For 
details of actual constniction, we refer to the third report of Major Comstock, 
and to map of No. 2 of the same report, which exhibits various sections of the 
jetties as built, and makes it unnecessary that we should swell this report by 
further description. 

Up to November 1, 1878, there had been consumed in the construction of 
the two jetties and of the Kipp dam, as stated by the engineers employed by 
Mr. Eads, three hundred and ten thousand eight hundred and thirty cubic 
yards of mattresses and willows, and fifty-four thousand five hundred and sixty- 
five cubic yards of stone, mostly small stone. 

By decision of the Attorney-General, January 17, 1877 (Ex. Doc. 28, Part 1, 
H. R., Forty-fourth Congress, second session), the channel through the shoal 
at the "head of the pass" is mode a part of the ** South Pass," through which 
a " navigable depth " is exacted by the act of March 3, 1875. The work at this 
locality had, however, been undertaken by Mr. Eads simultaneously with that 
on the jetties. A deficcting dike or "catch water" was designed and com- 
menced, running from the eastern margin of the entrance to the pass, a distance 
of about three thousand feet, in a course starting northerly, curnng to the 
westward ; but a channel into the west entrance developing itself, which vessels 
began to use, the plan was abandoned, and the channel cost of the island was 
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I 

clcwd by a dam. Dikes (calle<l ** T-head dams " on charts) were ran out froDL 
thf i>Uiiiii un<l f n>iu thi' went bank, and they now define the present channel or 
entrant*'. Thi' island or casti^ni T-heail, about one thousand sis hundred feet 
luni;(<»h)nnally ei^rht hun<irv«l feet longer), running northwest by north froa 
' tht* htwl of the i>land. consists at present onlj of a row of piles and a singk 

lavcr of niattn-sA^ on the bottom. 

The west T-head, eight hundred feet distant from the eastern one, stirti 
fmm a {loint alout one thousand two hundred feet above the origin of the latter 
an<i four hundn-d feet distniit from the west shore, with which it is connectet 
by a dam. Exi*ept the last three hundred and fifty feet, this T-head is bail 
up aUive fl<ioil tide with five or six tiers of mattresses loaded with stone on i 
doubli* fi>umUition layer of two mattre:«8es side bj sifle. The extension o 
three humlrd ami fifty feet has at present its foundation layer only. Thi 
lUm above mentioned has been built up above high-water level and loaded witl 
■tone. 

The iKTinnnent tlam, five hundrnl and fifty feet long, extending from tb 

• lowiT iwrt i>f the island to the east shore and stopping the old east channel, ha 

• be<>n built up alx»ve high water and well loaded with stone. 

The ftire;:i»iiig desi'ribeil constitute the s>'stem of *• works " properly belon* 
ing to the hea«i of the pass. Auxiliary thereto, mattress "sills," so called 
havi> Ui-n laid on the bottom across the two great pxisses. The one acros: 
Snithwt'^t Pass runs from the west shore (from which a spur-dam about foui 
hundntl feet long is first thrown out) to a {X)int near the up|)er end of th< 
Wfst T-lie-.ul. The entire length, including spur-dam, is about three thousand 
two hundn^d feet. The one across the Northeast Pass runs fn>m the end oi 
the old east dike to the opposite shore; length, about three thousand feet. 
They ct.n'^i'it of a single mattress layer seventy feet wide and about thirtj 
im-hes thick, weiglitetl with stone. 

In thi»se various works at the head of the jiass have been consumetl on€ 
hun.ln'fl and fortv-one thousand one hundretl cubic vards of mattresses and 
willows, and t»-n thousand s^even hundred and fifty-five cubic yards of stone, 
as stati'd by Mr. Ea<ls*s engineer. 

The fon'goiiig is ilj-t'iniMl a sufficiently full report of the *' progress made 
in the (Mmstniction of the works." 

In what pnitNles we have made no mention of the wing-dams which have 
lte»*n constructwl at various times. Their maintenance not being conteni- 
plattnl as fiermanent works, it is understood they have already subscr\'od the 
puqiose intended, of accelerating the process of channel formation. 

2. Probable Cost of Completion. 

Inasmuch as the act of Congress by which the contract was made with 
Jamt^ B. Ruls for improving the South Pass of the Mississippi Kiver ex- 
pressly stipulates that the contractor fhould have perfect freedom as to the 
means to U^ useil in obtaining the depths and widths of channel nametl in the 
act, estimates of the cost of completing the works could only be made aftei 
the board had been officiallv informed bv the contractor of the methods which 
he purposed using. An official letter requesting this information was sent tc 
the contractor (copy attached and marked A) as soon as the board arrived at 
Port Bads. Ilis reply (copy attached and marked B), with the accompanying 



BEPOBT OF BOABD, 1879. 345 

drawings, fully nets forth his present plans and methods of completing the 
works. These plans are necessarily subject to modification should experience 
in carrying them into effect indicate a necessity therefor. Whether such a 
necessity will arise cannot be foreseen, and therefore estimates must be based 
on the plans as they now stand. 

The following is a brief statement of the work proposed : 

1. The top of the east jetty is to be raised to the height which the contractor 
deems desirable, which varies from one and a half feet above average flood- 
tide at East Point to seven feet nine inches above the same plane at the sea 
end. The upper part of this jetty, from the point five hundred feet below its 
origin (to which point the jetty may be consideied as finished) to a point nine 
thousand two hundred feet below, is to be raised to the level of one and a half 
feet above average flood-tide, and finished by a rounded paving of riprap stone. 
The next thousand feet in length is to be capped by a low wall of rubble 
masonry. The remaining portion of this jetty to its sea end, a distance of one 
thousand five hundred and fifty feet, is to be capped with large blocks of con- 
crete built in place, on which at a later date a continuous parapet of concrete 
is to be built The river and sea slopes of this jetty and its sea end are to be 
protected by mattresses covered with stone, additionally strengthened at the 
sea ends for some distance back by crib-works of palmetto logs filled with 
stone. 

2. The west jetty is to be treated in a similar manner, the changes in the 
method of finish being made at points opposite those at which the changes are 
made on the east jetty. The protections designed for the sea end and for the 
slopes of the west jetty are not so extensive as those for the east jetty, the 
latter being apparently considered as more exposed to injury. 

3. The training- walls at the head of the South Pass (called on the maps 
** T-head dams **) arc to be improved. The eastern training-wall, on which 
but little work had been done, is to be raised above the surface of the water. 
The portion at the head of the western training-wall, now consisting of piles 
and one layer of mattresses, is to be completed. 

4. The obstruction now in the Southwest Pass is to be increased by the 
superposition of olher mattresses until the cross-section of this pass is made 
about twelve thousand square feet less than it was after the original sill had 
been laid. 

5. The dam closing Grand Bayou is to be maintained by such additional 
work as may from time to time become necessary. 

Mr. Eads estimates the cost of doing the work thus summarily indicated at 
three hundred and forty-nine thousand six hundred and forty-one dollars. 

The board have carefully gone over the details of this estimate, and believe 
that it is substantially correct. They differ from Mr. Eads in some minor 
items of cost, but these differences are amply covered by the fifty-eight thou- 
sand two hundred and seventy-three dollars allowed for contingencies. The 
board is, therefore, of the opinion that the work indicated by Mr. Eads can 
probably be done for his estimate, provided no extraordinary contingencies 
intervene. 

This at once brings up the question whether the completion of the indi- 
cated works is a substantial completion of the original project, and may be so 
considered in questions of compensation. 



^46 THE MISSISSIPPI JETTIES. 

Wr.^^j TiAy th- w. -rk* at tho S-:::h Pas* b? consideml as completed ? 

A i-AP ful <u-iy "f the •'.t "f tVinffwaw under vhose authority the anpsi 
4* r.TJk : »A.- r.j^iv with Mr. E.iil< <h»»ws that there is no mention of any ^p 
c:r.- » rik :•• i» -Linr by the contrm-tur. The a^l authorizes him to constnn 
*'>■*• h »al *. .•:::•-•. •likes, liv^-s. antl other stnictures. • ♦ ♦ as he nu 
ii. :h- ; pi*-i i'i ri ..f said work il«vm neci»ssary.'' It also expivssly stales th 
'•f^A I'lail* «:.A.i lit- untramni' ii-d in the rserx-ise of his judgment and skill 
If.i !•- »• n. I M^. ami «-"n*:nii 'it^ii t»f >aid jeriiosand auxiliary works." Tl 
only i.r:jira'.-n *>:\ \\\*- c-'-'n: rai I'T i'* the provision that the jetties ** shall not 1 
It-? 'r.iin *<-v.-n hiinilp-d f-vi a|iart.** 

Tr-- »h".»* i-iiijtrut i-* hisk>I on results. Certain specified sums were to 1 
p^ifi ti> thf iiiiit(u<.'iiir f>T ci-rtain ihpihs at channel ohtaincd by him. 
w.»* ..n!y n-ijuinil tluit the j*-ttics -houiil lie **]iennanent and sufficient" ** 
cn«t>- and |» rman> ntly maintain ** thesi' various depths, the test of the pc 
mazieiii i^*(Mpif:iiiii of the wurk Ivin;; the creation and maintenance fort wen' 
viar^ .if a < haitni-l ti.irty fift di-ep und thn-e hundred and fifty fi>et wide. Th 
is th*. >tati>iat%I .if <.i>iiipl< ti- n tM4ihIi>hitl by law, and there is no |iower sbo 
of itif |-<w r iliui inaile thi' law. that can change the st«indanl. 

Witli th!s \ii-w of th«' law nnd the duty of the boani under the same, it 
unaMe t«i make any f^lur ^taleulent •>f the progress that Mr. Eads has ina( 

ti'Mapl th ni{ilftii>n of thi> jotties than the fact that he has obtaim'd adopi 

of iwi'uty-thnv fi-vl nn the bur, and that thcDp yet remains to Ix^ obtained sere 
niwp- (lit of •U*pt!i. and a very consi<leniblc incr(*ase in width. 

Whilr the )H4inI atliipls the estimate of Mr. Eads for tho work which 1 
* still pnt{KiM'^ to ixiH lite, it <1«)fsuot consi^nt to his claim that that amount < 

Work will «>\i-ii iiMiijtli'tf hispn>je<-r. The yielding character of the tH>ttoin ui 
drrlyini: the jrttic< fi»r thi> l:i>t two thmisind feet, and espei'ially at the 02 
tn n>. i«utiT i-ihls. i> >u« h that the works have Ixvn constantly sinking intn i 
n'ljuiriFi;: fni(Uint aiMitioiis of brush and stone to bring them ab«>ve the watt 
surfari'. and it s<i'iits vitv certain that the final sul>sidenc«^ has not bee 
reacht-ti, aiultliat thi- works now pm|)ose<l will n^juire, from time to time, sim 
lar ai 1(11 1 ions the cost of which must In? added to his estimate. What the c« 
of Mi«"li aiMitiiiiis will l»e cannot l>e forese«'n. And further, even if the proj« 
as now pn)]M»vil by Mr. Kads were complete*!, it di>es not follow that the worli 
wouM ^^ti^fy the ci»n<lili"'iis of the law by pHxlucing a channel of thirty b 
three hundred and lifty feet. The o])inion of the board on this point will b 
found farther on. 

3. The Resci.ts Produced. 

The averap' wi<Uh of the South Pass, bctw^oen banks, is about seven huE 
dn**! fiH>t; the depth, so long as that width is maintaim>d, is about thirty feet 
At Kiist Point, where the eastern l)ank terminates, and where the width wa 
aln*adv increase<l to eit^ht hundred and fifty fe«:t, the oank confinement ceased 
thence to the crest of the Imr, two and ono-<piartcr miles distant, the depth gnuJ 
ually diminisluHl to alxuit nine fi>et (averagi' fl^xxl tide), the last half mil 
lh*fon» n^aching tho outer crest having, nearly uniformly, only this smal 
depth. 

Tho results pnxluccHl by the works may be well exhibited by the followiui 
table, giviug the depth of water in feet and tenths that could be carried througl 
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each section of two thousand feet below East Point at different dates, com- 
mencing June, 1875 (the date of the commencement of the works), to December 
28, 1878. By following with the eye each column downward, the progressive 
increase in depth of the particular two thousand feet section of the channel 
indicated at the head will be readily observed. (See Appendix XVII.) 

The last column is more especially a test one, since it gives the bar-depth or 
shoalest part of the channel. The maximum bar-depth that has been obtained 
prevailed December 14, 1877, when it was 23.7 feet. At the date of the latest 
survey, December 28, 1878, it was twenty-three feet. This slightly diminished 
bar-depth by no means indicates actual retrogression in the progress of *' re- 
sults." On the contrary, there has been constant progressive general improve- 
ment in the jettied channel, at no time more cAidcnt than at the present. 

At the date last named a depth of twenty-four feet, with a channel width 
of three hundred feet, extended down to within two thousand feet of the jetty 
ends; and the same depth, with a channel width of two hundred feet, almost 
to the very ends. Thence to the same depth outside was a distance of but 
sixty feet, with a navigable channel of twenty-three feet inter\*ening. 

The twenty-five foot channel has nearly the extent of, and not much less 
width than, the twenty-four foot channel. From its terminus inside to the 
same depth outside of the bar there is but an interval of one hundred and sixty 
feet. 

The twenty-six foot channel extends (with a break of only one hundred and 
fifty feet) down to within one thousand feet of the jetty ends. Above the sin- 
gle interruption mentioned, which is three thousand feet from the ends, the 
twenty-six foot channel has in its narrowest parts one hundred and one hun- 
dred and fifty feet width ; in the widest three hundred and fifty and seven 
himdred feet, the latter at the site of the so-called ** deep hole.** 

The depth of twenty-seven feet is found at various points in the channel 
down to very near the jetty ends. 

If we compare the above with the chart of a year's earlier date (December 
5, 1877), we find a general improvement of navigable channel through the 
lower six thousand feet. There is twenty-four feet where there then was 
twenty-two feet; that is to say, a general increment of the channel depth by 
two feet, accompanied by rectification and widening of areas of lesser naviga- 
ble depths; there being for the twenty-two foot depth two hundred and thirty 
feet width at the bar, and a general width within of over four hundred feet. 
While the abnormally "deep hole" itself has filled from extreme depth of 
eighty feet to sixty-five feet, the channel for one thousand feet below the hole 
has deepened by an average of ten feet (i.e., from depths of twenty-eight feet 
and thirty-eight feet to depths of thirty-eight feet and forty-eight feet). (The 
deep hole, so called, above began to form two years ago, commencing near the 
origin of the west jetty and extending about two thousand feet down the jet- 
tied channel. Various causes have been assigned, eddies being the most prom- 
inent. Depths of over one hundred feet have been exhibited.) As to the 
channel from Kipp Dam (at upper limit of the hole) up to the beginning of the 
jetty works at East Point, we find for two thousand five hundred feet upwards 
an average deepening of from six to seven feet (extreme twelve feet), above 
which to East Point the depth of about thirty feet has remained pretty con- 
sent. 
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At the hfad of thepoMea tho r»ult of the works has been the procv 

A chuniiel liepth of twi'ntv-two t%xt where there was, over the shoal, bii 

teen or llftet^n feei. If wf conifiare the prvsent condition with the chan 

oeinbiT, 1H77, we find that while the actually navigable depth is nol 

* changiHl. the «li:»tantv between the twenty-four foot curves at T-hesu 

above the same respi-ctively has increased from three hundred and 
ei^rht hundreil feet: this augmentation of the ftar-width taking place I 
wardly and outwardly, but in murh the greater proportion outwardly i^ 
the South wf^t Pass margin >. Between the training walls the chann 

* , have smniewliat improved, not by increase of maximum depths, but by 1 

fusion of the current more equally over the intervening space. 

4. Resi'LTS that mat Pbobablt be Prodl'ced. 

* It is a diflicult matter to res|)ond satisfactorily to this requirement 

law. inasmuch as the efficient causes cannot be precisely defined or me 

• KeffniM'o t«» opinions of engineers who have recommended the resort to 

• and developed their views as to depths which should be obtained by the 

]>rrt|Kxeil, furnishes (»ne basis of judgment. Reference to the actual 
cvimbined with the progress and present condition of the works, fu 
anotlirr. The trial of the jotty system at tlie South Pass, or at least a 
study of the subject, before undertaking the i-onst ruction of a ship can 
first nM-ommendeil in the minority re^iort of the Board of Engineers o 
with the expression of opinion that twenty-five feet at low water migh 
taineil; the practicability of terminating the jetties inside the bar crest ( 
of encountering the great ex|x>nsc and doubtful practicability of proloi 
to tli*ep water) Ix'inij iissuined or supi>osi.*<l probjible. 

The Bnanl of Engineers con'«lituted by net of June 23, 1874, *' to det 
the lK*st inothiNl of obtaining and maintaining a depth of water sufiici 
the i)ur|k»si»s of cv>mmerc«\ either by a canal from said river to the wa 
the gulf, or by deeiK?ninir one or more of the natural outlets of said 
pn>l»oseil. by tlie extensi«m of jetties, nine hundred feet apart, to tlu 
of tliirty feet outside, to obtain provisionally a channel depth which 
as was estimate^l, gnidually shoal by bar advance in about ten y< 
twenty-five foet depth, when the jetties must be extendetl one thousa 
s<'awanl to n*ach thirty fiH?t depth again. The present jetties are 
nine hundre«l and fifty ft*et apart, and temiiiate. the eastern almost 
outer eilgo of the bar, where there was originally but fifteen or sixte 
of water ; the western, about two hundred feet within the outei 
where then* was but seven or eight feet of water. The conditions, tlu 
by which the enginei^rs of the Boanl of 1874 expected to get, provisi 
thirty feet depth, do not, in the existing arrangement, fully obtain. 
Mr. Eads, in his letter to this board, herewith apffended, states : 
" I believe the natural pass is sufiicient to create and maintain a c 
through the jetties that shall have a central depth of thirty feet wl 
jetties are fully consolidated and all leakage through them is prevented 

* ■ ' do not believe such volume will produce a channel of greater magnitude 

Though the ground for this belief is not here statotl by ^Ir. Ead 
understooil that he relies on the fact that the pass in its natural co 
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maintains a depth of thirty feet in its channel. He believes that the jet- 
ties will carry out that depth, undiminished, to the sea. This, too, was ad- 
mitted or assumed by the Board of 1874, provided aitoays, the jetties, nine 
hundred feet apart or less, be extended to' or beyond that natural depth in 
the gulf. This proviso is not fulfilled, as we have seen, by the existing 
jetties. 

The foregoing refers to d priori opinions. Turning now to the results actu- 
ally and progressively obtained, coupled with the stage of construction and 
present condition of the jetties, the facts of the case have been stated under 
the proper head. 

The jetties since their commencement have produced an increase of bar 
(or minimum navigable) depth from nine to twenty-three feet; and if the 
last twelve months have shown no actual increment of that particular ele- 
ment, yet there has been (as already fully set forth) a most decided im- 
provement throughout the whole jettied channel length. There is ground to 
look for further improvement, coupled with increase of bar depth, which, 
to twenty-five feet, requires the cutting through of a bar of only one hun- 
dred and sixty feet width. But the jetties have not yet (as seen in our 
statements on *' progress, etc.*^ acquired their full action. The outer ends, 
though more than once raised, are still submerged. According to Capt. 
Brown, Eighth Report, p. 31, ** at least twenty per cent, of the water passing 
land*s end at East Point escapes over the jetties and through the meshes of 
the mattresses at average flood-tide." Mr. Corthell, resident engineer under 
Mr. Eads, estimates the escape at twenty-five per cent. By far the greater 
portion of this escape takes place along the lower one thousand or one thou- 
sand five hundred feet of length. Moreover, the temporary effect of the opera- 
tions at the jetties at Grand Bayou, and at the head of the passes, has been to 
diminish the discharge of the pass by ten or twelve per cent The raising 
and consolidating the jetties at their outer ends will in great measure pre- 
Tentthe loss attributed to imperfect confinement; the volume originally en- 
tering the pass at the head may probably be restored. 

The foregoing considerations, and the facts already stated under the head 
of "results actually observed in the progress of channel development during 
the last twelve months," induce us to think that if the jetties were well con- 
solidated and raised sufficiently high to prevent leakage and overflow, a con- 
siderable increase of navigable depth would result. We cannot state that in 
our opinion it is a " probable result " that the depth of thirty feet will bo 
attained, as assumed by Mr. Eads. What the limit will be cannot be posi- 
tively announced. That it may attain twenty-five or twenty-six feet is all 
we can venture to expect as a depth which shall permanently nmintain it- 
self; and as past experience shows annual fluctuations amounting to about 
two feet, a permanent channel of twenty-five or twenty-six feet will require an 
occasional channel of twenty-seven or twenty-eight feet. 

With regard to the head of the passes, the considerable widening of the 
bar or shoal between twenty-four feet inside and twenty-four feet outside dur- 
ing the last twelve months is an unfavorable result. The work designed by 
Mr. Eads, and embraced in his estimate for "completion," and now com- 
menced, consisting mainly in the raising by additional mattresses the sill of 
the Southwest Pass, with the view of restoring the lost inflow to the South 
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the willow mattresses are the principal destructivo elements to be mentioned. 
An additional element of deterioration, not peculiar to the location, but sup- 
posed to be so prominent as to involve the question of permanence, must also 
be noticed. The jetties, except the extreme ends and contiguous portions for 
about fifteen hundred feet inward, are so well sheltered by shoals that wave 
action, except on those portions, has little effect. On the sea-ends the effect 
has been considerable, but mainly superficial, destroying more than once the 
upper course or courses of mattresses, and washing off and scattering the 
stones (mostly small) which have been repeatedly applied to the top surface. 
Wave action is by no means as violent here as in similar exposures on the 
Atlantic coast. Wo see no reason to doubt that the thick concrete capping 
Mr. Eads is now commencing to apply (work having already begun on the 
upper portions), ftanked by enrockments of heavy stones on palmetto-log gril- 
lages overlying the original marginal mattresses, will resist sea action. 

Wood of all kinds considerably submerged is sufficiently secure against decay. 

Experience here shows that for about seventeen hundred feet inwards from 
the jetty ends the teredo destroys rapidly all exposed wood (including in this 
term the willows of the mattresses) lying more than four or five feet below the 
surface of the water. Evidence enough of its attacks upon piles and willows 
exists. But the teredo docs not attack wood where the free access of sea-water 
is impeded. Those portions of a stick buried in mud or sand, or packed 
around with mud or sand, are secure. Wo have no reason to believe that the 
teredo has penetrated or can penetrate far into the interior of the mattress 
courses ; we have pretty good reason to believe that the foundation mattresses 
are and will remain secure ; and probably also the bulk of the interior of the 
masses of willow-work. 

In what we have said under the head of ** progress," we have given suffi- 
ciently full details concerning settlement. It is still very great at the outer 
ends, though very much less in all those portions more than two or three thou- 
sand feet from those ends. That additional superficial applications of stone or 
concrete will be necessary to the structures we must expect. 

In the ordinary sense of the word permanency, i.e., capability of endur- 
ance of destructive forces, the works may bo said to possess the attribute, to a 
reasonable degree, for work of the kind thus situated. As regards the outer 
ends, it is yet early to predict to what extent or how long renewals of height 
to compensate the still progressing settlement must be resorted to. 

6. Adyisabilttt of any Modification of the Act as Regards Terxs of 

Payment and Dimensions of Channel. 

As the United States has not suggested or desired any modifications of the 
terms of the act in these or other particulars, it follows that any change must 
be for the benefit of tha contractor, and it equally follows that no change 
should be made unless justice to the contractor should demand it. This leads to 
an examination of the claims advanced by him for a modification of the terms 
of the act of 1875, by which the contract was awarded to him for improving 
the South Pass of the Mississippi River, so as to give a channel of twenty-six 
feet depth at its head, and a channel of thirty by three hundred and fifty feet 
at its outlet into the gulf. 



T\» BmiiI 9t 1«T4. Bstztvicd bf art of Congress to determine the best 
ini %» «K^e<^ «m «BtiK trcm, tht MnstsRpfM Rirn- to the gnlC, eithef by t 
IT k5 i^ :Bfff^:^v^tfai of one of iu nmtuiml oatleis. reported in faTor of 
.*< Utf Sc«ik P^» At AB esUmated cost of #5^343,110, decUrin; 
w^ijM £» ff&sAZ^ v^sdesi^Tked to eorer er^ny possible contingency of CQ6t, 
WtM«W tW vert oc>«id br done for a noch less sum. No remsoD is 
vk« C iic^"r-H^ «^k4 adcf^ed thb rKoauBendatioQ, should not hare left 
Ste ««-v^gL> « «f zht m^c^ to its own apnrts. except th*t the present contnctor, 
.«» 3L. EaK xfers^i t.> ftctx^nphsh the results contemplated h\ the board 
Mm «;>!« th^ste rKuIts v«v »e«red. It would seem, therefore, 
^ iXA ?«o'«^>:« c^ f«raee:5 fcr results ooIt inlhmiced Congress to 
award :^ ^?tt:T«r( ti> Xr. Eadk iwle^i of karing the execution of the work 
V t:» Kssa: affracr^w Taibac this pnstnp&e of no pajments except for results, 
m -2^ i»x;v- w^-^ r-^rr:*'! O^^rrras in awarding the contnurt to Mr. Eads. 
w? arr ;rT^iare>i %:« ;x>ft!«ifr hi» daims to aid beix>nd what the original contract 
f:.T«-!. n.-n, aaii w^a: :*e s:a;vAf»fntarT act of June 19, 1878, adTmnces to him. 
H> :'ia£m» arr based, trs^ on the aasumptioa that the work already exe- 
mfi^ aaii ;^ ne««^ attaneti ate greatlr d fep io pu rtionate to the payments be 
)ift<> ^-vvvtr^i. Mai M^^e^i. en the financial embarrassment under which he 
iaS-cv A ^-••^^-afa.'* c«f his lar^ expmditurrs m excess of his receipts. 

It rrx*?*! ^"^ t%f rr<nlt3 nccoapS^lwd. Mr. Eads claims that as be was to 
vr-^:)>; a r^^vi c«f thtrtr ffvi wherv there was only eight feet originally, 
SJ^i a^ «it jica;^^ a chaaae^ of twtmy-three feH« he has accomplished fifteen 
Tw^'T-.c-sro.-ei^ >f the rM«H prMstsed. and that he should be paid in that pro- 
7«'rt.i*c. Ite :: 5^^*>i Ke riiniitid that a cLannel of less depth than eighteen 
f 5rc a; >.tL:i Pass wjcs aot Monoary. and it is dear from the contract and 
w-ci-'r : «■i5^'».•* liM C-^.crr^< »:» i not de<tini to pay for any channel of a less 
Oicci ::4*x :ir«v T^-e ^t^f.l r>*<»i!t aLCv>mpH5hT?d is, tbenffore, a channel from 
f^^z.yi 5:*^? :- '.wf<a\r-:hre^ f«<. and the proportiv^n to the whole depth of 
."S ir;-cwi rih-^ If the n^^uLied widths of the prescribed channels 
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a.T»* :r«.' fA^.-r. :* rLa.r.tAin the aW^^-e full depths during twelve months be 
a..>v :aa. 't ;-:o voskk-^'-AXi. this prv>f^>nion of five-twelfths will be largely iQ 
«\.v«- :i ;v :-^:x Iv^: :be contractor has been paid for results obtained, 
aa>£ i.i»: j*.: » ■k.-^r:^ ir^.w : ^ hia up to date, aiqeregating f l,68i>.066, or about 
i^i-<9 .f:i- v! ',\'f a=>.x.-: i.^ which he will Ue entitled on securing a thirty- 
5 v< j-iAi"!* V ^M^ -c vx.: v^f con>i\kTa:ion the sum of $1,000,000, to be retained 
f.-c a s;r.',>^ * }\-ar? as s»fvur.;y for the maintenance of the cbanneL On the 
vOmc natfcl. % .: Wr :be nrsults of our own examinations nor the records and 
<«c.ma:^ ov :be :a$peetin^ engineer officer warrant us to beliere that the 
a3i».xi.T:5 alr^iaiy paid arf dispcvtportioned to the amount of work actually done. 
F:itta».-W ecaSarTfesnaent on the part of a contractor is not usually con- 
jMfc^ by the ^^wcnment as a sufficient reason for an advance of money be- 
y.fai the fevr:>actts of the contract: but as Congress has already authorized 
the ai^^assTtv ^<^ ^^ Eaib of $1,000,000, and as that sum may not be sufficient 
f.v tie w,x^ s::!*. to K- exw^uted aecortiing to Mr. Elads*s present project, 
WY >s\>a#i 7Y%.-\v=ir^H»d the advance of a further amount, not to exceed the 
|:;^A\'.%Vrv«aaiaiaj:of the $5XV00Oduo on the attainment of a channel twenty- 
«x by thrw kuadzvd f<^^ : the money to be expended under conditions similar 
K' ;h^^^ is|Mivd by the third section of the act of June 19, 1878. 
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As eveiy ailditionn] foot in dppth of channel is of iubstanlial benefit to 
rce, we would suggest the lulviaabilitj of a ehnngs in the tvrms of pny- 
n the ori^nul act. so as to allow of payments for each addilionaJ foot 

iined, instead ot for every two feet, the channels and paynienta to be as shown 

■ the following table: 



,»„,„«.„. 


Byilem recommended. 


r^,. 


P.yin=nW j^^Cu" m/itwIiS^'' 


c.„-. 


P.,...,. 


FBjmrnis for Iwrli-e 


ObySSO 


$500,000 

500,000 


1250,000 with 6 
per L-ent. int. 

?500,000 with 5 
|>er cent. int. 


Ftti. 
37 by 825 

as by 350 

20 by 350 

30 by 350 


$250,000 

250,000 
250,000 
250,000 


$125,000 with 

per cent. int. 
$l55,0«O with 6 

per cent. int. 
$2o0.000with 5 

faSo^ww with 5 

per cent. int. 



1 of our reconimendation that Mr. Eada be provided with Eufficient 
funds to cotupletc his work according to his own prograninio as exptuined to 
us, and of his expressed ability to obtain virtually the depths and widths of 
channels prescribed; and further, as but a short liroe need elapse befor« resulu 
of completing his plana will be made manifest, this board think it premature 
to recoinmend at this time any changes in channel dimensions ss required by 
the contract. 

SUSMIBT. 

The opinions which tlie board have given in the above report may ba con- 
densed inin the following summary: 

Pngrens. — The east jetty has been built to a distance from Eost Point of 
ojiout two and H qua Ker miles. The west jetty term inales opposite thi' cast jetty, 
but its total length is only nbout one and a halt miles; the dillerenco being 
due to the greater extension of the natural banks on the west side of the pass. 

ft distance in the clear between the jetties is about nine hundred and fifty 
L Both jetties, to within one thousand Qve hundred feet from their sea- 
ls, are well advanced toward eompletion, but it ia desimblo that they should 
In some portions mised and conipoctetl to prevent the current passing so 
freely through them. The outer one thouuind Ave hundred feet of each jetty 
Is i]uilo deficient in height and compactness, allowing the escape of a large 
peteentago ot the water ot the pass, and rwiuire, therefore, to be niisvd and 
cosolldatml quite materially, and especially so at the sea-ends. Much roalo- 
fst has been expended on these ends, but they t-ontinue to settle. Thp outer 
■e hundred and thirty feet of the cast jetty as originally built and the outer 
> hundred end eighty feet of the west jetty have altogether disappeared, 
d the eontmctor has decided not to attempt to rebuild the lengths thus lost, 
Kipp's Dam, which conneeta the starting-piHnt of the wwt jetty with the 
ktnral west bonk, is in good condition. 
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Tho un .- r>.« Grri- 1 Riv.-u hiks Kt:]il. ani will requipi? sr>ine 1 
uj fp ra •;: . :■ : ni-. :r. • -r.**-! iUen<^ of «u W k-m-o. 

Tr. ■* r«.- ..: :h ■ h'.-.i-I «.■[ th-- jiasN whrrv built above water, ar? 
c n:.': r.. -■^' >-i:!v {-'r;io!i<i riui^in tu Ur completetL and 9i.'*me addil 

/»-=-:% - r ^ ,.f r •ny-'e/»"n. — I: i< imf">5sil'ie to state ileCnitelT ih 
c-::.; .k'.. .j a » r* th.it Iv it* n.ttur*.- i« io'l* !i:ii*o. Mr. Eads. in his c 
{ r :•'« -^ '•• !:.ak'.- <-» rta:;: nj«&lr^ azi'i a- Mil ions f-T tho sum of alx^ut | 
T:.». l»ari ^kj.-r.v* wrh '.ira Thai tr.o s'uin n;i::-.cil will do tho work e 
f. r .'•.:.•. i* ■ f ••: It.;- II :;:;»!. •>:» ;:LV'Lin: kI mlii lenient and other cause 
liiv i:«: •-*■■:% ■ "1 r. : «- :u: i-.v- h.* j-r ;\"«.t. It i? unable t«> preilic-t i 
br :h r - ..: .: 'i«: th ■ n the l^r. and aii the only standanl of coin| 
th- aVai-.Ti ;.: "f .. viianrul owr the Uir thirty feel dc«p and three 
»:. I :*:'•> f -. : ». :• . .i fo.I •*> that an i-stiri;a:o 'f tho probable cost l\ 
r.'.'« i-.-^-y t • i r»«iu^». >u h channc':. if it cvcr can be jiroduced, cannot 

/;. , . *', ;. - -/ ,c**\. — (>n :hv 2>ih '.f TVoeraKT. 1ST?, there was twcr 
fw: :■ : ::i - r tr.-.- r<ir ut tJiO mouth of S-^uih Pass. Althoujrh tlu- de 
th- Uir ;* 1 .- : i:i hv-< 1-. *> tK:in i: was a Vi-ar apx the l»ar is narroi 
t.v.:v f.A* ':• •■ . .» r:;arifc'-i jrvii'ml imj-n-vi'ineiii iu the channel within 
l.tT. 1: > ::i „:\\ \\\ -P.- iwular in t-nn. ami thrrv has been an average 
i:. ■:..•; :ii .f : ^ • f-.v: v.\ ih* i wit i<*rt of the jittiiti channel, anil of \ 
t." :■ :i f vi :!i Ww uj>j» r j^r:. Oui>idi of the jt-lties thrrt» is no jires* nt 
ariv iif Lur ;i>h4iu -. Ln I ;h''-,ii:h during the i»ast year soundinpt ii 
^a.-.aM- o-n l:f. »n"« i'.'.:r::^ d.fT»nnt ni<'<nths, at the end of the year a \ 
t*« ii'..«-t.»" ;!» i.- * i* sli ■■•^si in tho one and •'•ne-quarter siuare miles \ 
» J- : -f ::.■ j \'\ -. wh r^ •! .ri:u ih*.- precediniT \var there- had bevn a r 
a^- r.l.^■ li.l '. :'.v..' ::..h -. 

T.u L'..i'.:i . .i; :h ■ h-.ii'l ■ f tho i>a<s ha^ s"*mewh»*it d« toriorateil d«i 
|<i-'. >..!.-. T:. 'l-::h ■ ^or th.- Av^i\ at thi< pliU v is alntut th«- same thi; 
a vtar :»:.•»' fJi. :i*. • -•' • fv* . I'lt iho lur. whi- h was thi.n thr-e hund 
£ f : * f 11" I v.- 1 . U- . ; -s n • .V i : « •. I ) : ; ; n ■ 1 n d and fi f t v f « vt w i i!o. 

Rf^.V^t'.'V. ' i.' t I '•:*•*.; '•" irt^dui-al. — Tho Kxinl is of tho oj.inir-i 
tho j'i:ii"s :ir. riii-!..-'! :.nl c :;s<iliilateil. w ,is t.' o-nfme to th-- channi-l- 
pTvalcr j^r: ' v.\ • '.k»' r n^>w CMi-apins: by lateral w.iste. it may U* ix>s 
I r« ir a •:■.■ '\\ -f i«v:i'\-f.ve or twontv-six foot over the Iwr. withou 
t • ^^:.lth. wi.. :. riv-T-in-i-i t^ c<vasional ilepths of twt-nty-seven or 
eiiTi.t fott. A: tiio lua-l .f the pass Mr. Eails cxpot^ts to pnx'ure the c 
l»inty-six fwt n» xnirxA by the contract by still further diminishing th 
s^vti.^n of t!.-- NMithwi^t Pass and Pass i T-outre, if necessary. The I 
n >t fully con!: ii-nt that that alone will suflice. 

I^rUhihU /•mi 'H*»irv. — The jetties may be considereil as fairly pen 
exivpt the outer mils, fi^r a distance of aKnit fifteen hundreil feet. I 
» hief diffloulty i* due to the softness of the bottom on which the jotii 
Exjit^rienoo indiiates that they will continue to Si'ltle. and will then.*: 
q'.iiiv to Iv raisiHl from time to time. Wht-n this subsidence will cea 
now im]»>^ihlo to ]»redict. All the other works may be considenNl a 
pi- ririanoiit. or vnn W made so. What repairs will be needed on them in 
to time will U.* mLHkratc in amount and casilv made. 
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Advisability of any change in tTie contract in regard to terms of payment 
and dimensions of channel, — ^As the gain of each foot in depth of channel is 
of much importance to commerce, the board recommends that the act of 1875 
be so amended as to authorize the payments for each foot instead of two feet, 
the aggregate to be paid remaining the same, and, as the contractor represents 
himself as laboring under serious financial embarrassments, occasioned by 
large outlays beyond what he has received, which will prevent his prosecution 
of the works toward completion, beyond what can be done with the advances 
to him already authorized by Congress, the board further recommends an 
additional advance, if needed, to complete his project, of not exceeding two 
hundred and fifty thousand dollars, the expenditures to be made according to 
the conditions prescribed by section 3 of the act of June 19, 1878. 

In view of the various considerations presented in the report, and of the 
confidence expressed by Mr. Eads of his ability to secure the ultimately re- 
quired channel of tliirty by three hundred and fifty feet by works the cost of 
which will be amply covered, accordmg to his estimates, by the additional two 
hundred and fifty thousand dollars which we have advised to be advanced to 
him, the board does not recommend any further changes in the terms of pay- 
ment or dimensions of channel required by the contract. 
Respectfully submitted. 

J. G. Barnard, 
Colonel of Engineers and Brevet Major-General, 

J. N. Macomb, 
Colonel of Engineer s^ United States Army, 

Z. B. Tower, 
Colonel of Engineers, Brevet Major-General, 

H. G. Wright, 
Lieutenant-Colonel of Engineers, Brevet Major-General, 

Wm. E. Merrill, 
Major of Engineers and Brevet Colonel, 
Hon. Geo. W. McCrart, 

Secretary of War, Washington, D, C, 
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Bouu) OF U. S. ExonrEEBs ApponfrED under the Act op Cosrhu 

▲ppBOTED June 19, jud. 1878. 



This report although in some respects objectionable (as will hereafU 
shown), effectually settles several important questions, which have been i 
oontroverted. These will be first considered. 

RESULTS IN FRONT OF THE JETTIES. 

Prominent among the evils which were prophesied by the enemies o1 
jetties, was that of the formation of a bar at their mouth. It was dec' 
that if a deep channel cotUd be obtained it would have no permanent c 
ence. but would soon be rendered valueless by an adv'tince of the bar. So 
sistent has lieen the cry of bar advance, in official and unofficial publicat 
and 80 widely has it been circuUted through the medium of the press OJ 
country, that these predictions have given rise to grave doubts upon the 
ject, in the minds of many of those who were deeply interested m, and 
sympathized with this effort to give relief to the commerce of the Missis 

. • River. Facts are not wanting to dispel these doubts. The reports from 

to time of the government officer in charge of the work (Captain Brown) 

charts which he submitted from official surveys made by himself, conclus 

« . . • demonstrated the utter falsity of all allegations in regard to a '* bar advan 

but, in the face of these reports and accompanying charts, the enemies oj 

•: work have persisted in repeating their assertions to the contrary. The n 

of the Board of Engineers, which we are now considering, certainly puts 
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ever at rest this mnch-yexed question, and dispels all doubt upon the subject. 
In considering this question of '* bar advance," the board unanimously says : 

*'In connection with the * probable results' of jetty construction, upon 
which we are directed to report, there is one to which preeminent importance 
has been attributed, and which should not be here overlooked — that of bar ad- 
Tance. * ♦ ♦ • If, in this connection, we take into account the position 
of the thirty-foot curve outside the jetties (and this is evidently a better test), 
there is shown, instead of advance, an absolute retrogression. Or, again, if we 
have reference to deeper curves, Captain Brown's surveys (Annual Report, table, 
p. 15) show that, from June, 1877, to July, 1878, the 40, 50, 60, 80, 00, and 100 
feet curves had drawn in toward the ends of the jetties the respective distances 
of 117, 228, 190, 65, 71, and 188 feet, the seventy-foot curve alone showing ad- 
vance into the gulf (forty-six feet). The actual results, therefore, so far as we 
know them, do not justify the predictions of accelerated bar advance. On the con^ 
irary, they show a disappearance of bar material from the front of tlie Jetties.'* 

RESULTS WITHIN THE JETTIES. . 

The next important matter settled by the Board is that relating to results 
produced within the jettied channel. The opponents of the jetties, as we have 
seen, started with the prediction that no reliable results would be achieved, and 
sought to induce the belief that the improvement from time to time in the 
channel was not a general one, but that a deepening in one place involved a 
shoaling in another. The report of the present Board disposes very summarily 
of all such assertions. After quite an elaborate detail of the results produced, 
the Board says : 

"The maximum bar depth that has been obtained prevailed December 
14, 1877, when it was 23.7 feet. At the date of the latest survey, December 
28th, 1878, it was twenty-three feet. This slightly decreased bar depth by no , 
means indicates actual retrogression in the progress of results. On the con- 
trary, there has been constant progressive general improvement in the jettied 
channel, at no time more evident than at present, 

«* At the date last named a depth of twenty-four feet, with a channel width 
of three hundred feet, extended down to within two thousand feet of the jetty 
ends; and the same depth with a channel width of two hundred feet, .almost to 
the very ends. Thence to the same depth outside was a distance of but sixty 
feet, with a navigable channel of twenty-three feet intervening. 

" The twenty-five foot channel has nearly the extent of, and not much less 
width than the twenty-four foot channel. From its terminus inside to the 
name depth outside of the bar, there is but an interval of one hundred and 
sixty feet." 

PERMAKEyCT OF THE WORKS. 

Another question of interest and importance settled by the Board is that 
relating to the " permanency of the works." This is of course a matter of 
great moment, as it involves the question whether the good results produced 
can be permanently maintained. 

In reference to this matter the Board says: 

'• Wave (or storm) action of the sea and decay or destruction by the teredo of 
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Iho will.w mattrosjics aro the principal detractive elements to be ment 

an uiMitiiHiiil flcinwit of dt'tmoration, nnt pociiliar to the loeatkm, ba 

|K»Mtl t'l U* s<> {iroiiiinrnt a5 to involve tho question of ix>nnanenoo, mu 

^ • U* nutitttl. The ji'itit's except the extreme ends and contiguous portio 

* aUmt one till msind five bundled fei't inwnrd, are so well sheltered by 

that wave oi'tiiin, execpt on those iKirtions. bus little effect. On the s( 
th«' olTwt has Jioi-n eonsideraM«', but mainly sui«rficial, destroying moi 
oneo the upiKT eourso or courses of niiittresses, and washing off and s 
in;: the stomas (inosiiy small) which have been repeatedly applied to t 
8iirf:i<-e. Wave action is by no means as violent here as in similar expost 
the Atlantii" i-oaM. We see no rxsastm to doubt that the thick concrete a 
Mr. YmU is now ciMumencing to apply (work having already begun < 
up|H'r {Nirtions). flanked by enrockments of heavy stones on {talmetto-lo 
lap»s. iiverlyin^ the original marginal mattresses, will resist soa action. 

** Wootl of all kinds, considerably submerged, is sufficiently secure fl 
decay. 
« •' Kx|)«rience here shows that for about one thousand seven himdrc 

, inwanls from the jetty ends the torwlo destroys rapidly all exposed wo< 

eluding in this term the willows of the mattn*sses) lying more than four 
f(ft U'lnw the surface of the water. Evidence enough of its attacks upoi 
an<l wllliiws exists. liut the tenxlo doi^ not attack wood where the fi 
ct'ss of >4>a water is imiieded. Thost^ |X)rtions of a stick buried in mud or 
or jwickiHl around with mud or sand, are isccure. We have no reason 
lieve that the ten-do has ))enetnitc<l. or can penetrate, far into the intei 
the mattress coursinj; we have pri'tty gowl reason to believe that the founi 
mattri'ssi's are ami will remain secure; and probably alifo the bulk of t 
terior of the mass4»s of willow-work. 

'• in what wi' have siiid under the head of * progress' we have given 
ciently full details ctmceming settlement. It is still very great at the 
ends, though very much less in all thos(> ix)rtions more than two or 
thousand fei-t from these ends. That additional superficial a])plicatio 
stone or concrete will lx» nwessary to the structures we must ex|)e(*t. 

** In the onlinarv' sensi^' of the word pennanency. t. «., capability of e 
anre of di^tnictive forces, the works may be said to possess the attribute 
n'aMinnbl^? d«'gn'<s for work of the kind thus situatwl. As regards the 
ends, it i«» yet early to i)ntlict to what extent or how long renewals of hei| 
ct)miH.'nsate the still prt^gressing settlement must be resorted to." 

• ' MODIFICATIOX OP THE SPECIFIED DIMENSIONS OP CHANNEL. 

Having thus emphatically certifie<l to the complete success of the jettie 
Board proceiMls tt> consider the advisability of modifying the jetty act i 
ganls dimensions of channel and terms of payment. These matters wo wi 
ticein their onler; and first, as to *' dimensions of channel." 

An olUcial letter which I addressed to the Board xmder date of Jai 
4th, A.D. 18?J, contained the foUoi^ing urgent request, which is here p 
italics: 

" With n^pcct to a modlAcation of the dimensions of the channel desc 
in the act, I earnestly hope the Board will state the probable size whic! 
normal discharge of the pass is capable of maintaining between the jetties 
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they are fully consolidated and completed, and thai it tciU also eocpresa its views 
as to the advisahilUy of undertaking to maintain one of greater dimensions^ by 
forcing an increased volume through it. The results which have been developed 
thus far by the works seem to me to correspond in a remarkable degree with 
the effects which were anticipated by the commission of 1874, and to indicate 
that the maximum capacity of the pass was correctly assumed by the comnus- 
sion. To produce the maximum channel described in the act will, I think, in- 
volve the necessity of a central depth throughout the jetties of not less than 
from thirty-five to forty feet. 

" The natural volume of the pass cannot, I am confident, create so great a 
depth through the jetties, and if it be insisted upon by the United States, it 
can only be produced by forcing more water through the pass. This will in- 
volve, in my opinion, danger to the jetties, and a disturbiuice of the regimen 
of the three passes to an extent that can only be known after it is probably too 
late to remedy the evil.'' 

Having submitted this request for an expression of opinion upon a matter 
80 manifestly important, and so clearly embraced within the duties imposed 
upon the Board by the act of 187S, I confidently expected a response. 

It will be at once apparent to even the casual reader that the question sub- 
mitted was a vital one. If the safety of the works be endangered, and the de- 
struction of the good results achieved be possible, from forcing an unnatural 
quantity of water through the pass, thus again placing fetters upon the now 
free commerce of the river, and if the works now erected are likely to produce 
a channel sufficient for the present and prospective wants of commerce, it 
would seem plain that the question is one which should have commended itself 
to the most careful attention and consideration of the commission. That a 
twenty-six foot channel is entirely adequate would appear from the fact that 
the commission of a.d. 1874, instituted by act of Congress, to determine the 
best method of securing an outlet from the Mississippi Kiver to the Gulf, rec- 
ommended in its report a resort to the jetty system, claiming that by that 
system a channel twenty-five or twenty-six feet could be secured. 

In this connection it may also be noticed that the president of the present 
Board (Gen. Barnard), in a minority report on the Fort St. Philip Canal pro- 
ject, dated January 29, 1874,* gave expression to the following opinion : 

** With twenty feet at extreme low tide, vessels drawing twenty-two and a 
half feet could, owing to the softness of the bar, frequent the port of New 
Orleans, and for mere commercial purposes probably twenty feet draft would 
be adequate. A draft of twenty-three feet will include eighty-five per cent, 
of the shipping of the world ; and with a draft of but eighteen feet vessels 
(steamers) can be built of five thousand tons, carrying seventy thousand bushels 
of com, or about eleven thoupand bales of cotton. It is clear, then, that for 
commercial purposes a depth of twenty feet on the bars of the passes will 
suffice to furnish a navigable outlet, and relieve the commerce of the valley 
from enhanced charges arising from insufficient tonnage in the transports." 

A perusal of the report of the present Board will show that it utterly ignores 
the important question submitted to it by me, and that its recommendations 
arc entirely uninfluenced thereby. It says : 

♦ See Report of the Secretary of War, 1874-*75, vol. ii. part 1, p. 844. 
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" In Ticw of oar rGcommendAtkm thmt Mr. Eads be provided with sofficient 
fundi to complete his work according to his own programme, as explained to jo, 
and of hit expreawfl abilit j to obtain virtually the depths and widths of ekm- 
nel presoribeti ; and further, as but a short time need elapse before results of 
completing his plans will be made manifest, this Board thinks it premature to 
recommend at this time anj changes in channel dimensions as required hj the 
ooQtrmct.** 

The '* expressed abilit j to obtain the depths and widths of channel pre- 
scribed,** attributed to me bj the Board, may have some light thrown upon it 
by a reference to a portion of my official letter before quoted. I say in it : 

**The natural volume of the pass cannot, I am confident, create so great a 
depth through the jetti<*s, and if it be insisted upon by the United States, it 
can only be produced by forcing more water through the pass. This will in- 
volve, in my opinion, danger to the jetties, and a disturbance of the regimen 
of the three passi's, to an extent that can only be known after it is probably too 
late to remedy the evil** 

It is passing strange that I should have been so misunderstood by the Board. 

A Boanl composscd, as this one was, of several of the most distinguished 
member? of the corps, could not have failed to appreciate the vital importance 
of a question which not only involves the stability of the jetties, but the regi- 
men, or sensitive adjustment, which nature has established between the dif- 
ferent inclinations of the surfaces of the main river and its three chief outlets, 
and their respective volumes of water, by which adjustment the velocity of 
current in each channel is so tempered that the floods of the parent stream are 
disi*harged through it year after year, without rapid or important alterations 
in its size, although each flows through a bed formed by the most recent and 
sensitive dej^ojsits of the delta — deposits which are swept away or added to with 
every abnonnal increase or diminution of velocity. The slope or fall per mile 
of each pass anrfof the main river is different in each channel, and if the vol- 
ume flowing in either be increased or diminished, the current velocity must be 
altere<l. and it is then no longer adjusteil to carr>' the sediment with which it 
is charged through such channel without deposit or scour occurring. The re- 
sult of such dislurbiince of regimen, therefore, tends at once to produce results 
which, if unchecked, may lead to the extinction or filling up of the pass with 
deposits on the one hand, or its continual enlargement on the other, until it may 
at last tlischarge t he entire volume of the river, and thus destroy the other passes. 

That two members of the Board, at least, had settled convictions upon this 
important question, and that the entire Commission of 1874 fully agreed with 
them, is evident from the testimony given by these two members (Generals 
Barnard and Wright ^ before a committee of the Senate in 1878. 

General Barnard, in his testimony, said : 

*' Question. Suppose the scouring force between the jetties should deepen it 
from seven to from twenty-three to twenty-four feet ; now suppose the scouring 
force with the present water in it is exhausted at twenty-four feet, would it be 
safe to turn in anv water from the Southwest Pass and Pass& Loutre from the 
main river, through this South Pass, to add to the scouring, to make it thirty? 
— Answer. I have no confidence in it ; nor was that ever recommended by the 
Board of 1874. I do not say it cannot be done, but to be safe, I would say it 
should be a slow process. It would require much labor and great expense. It 
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I vtmld create nn additional 'hewl,' and the results in the rase of tbnt Icind are 
B Bot eositj foreseen. If done at all, I would advise it to be dono very carefully 
r Uid slowlj, and in that way probably more water would be directed in the 
would have to increase its own section all the way down in order to 
V orry that water." 

General Wright, in answer to the question as to the «dvi*Bbility of forcing 

■e water into South Pass, in his testimony, said : 

"The Commission of 1874, whteh got up the original plan of the jetties, 
d that matler at great length, and it was, I think I may sny, the ununi- 

IS opinion of the memlicrs that the siie of tlic jmss could not be interfered 
; that what we wanted was that the regimen of the pass should not be 
FfUsturbed ; and to that end there is put into the estimates n certain amount, 
Wl don't remember vrhether spcciflcally or not, though t think it tras, to prevent 
I any enlargement of the pass at all." 

In the Iiicc of this record further comment is unnecessary. 



We neit come to consider the recommendations of the Board as to the 

I adviiabitity oF a modiEcation of the act of a.d. 1875, as regards "terms of 

IKyrocnt." In its consideration of this question, the Comtnlssion does not 

exhibit that breadth of view which would be expected from oMcers of such 

high rank and churbcter. The fiottrd approaches the matter from a most 

unfortunate standpoint. It adverts to the fact that Congress did not leave 

eiacution of the work to its own agents." It will Ije unnecessary now to 

s the question as to whether government engineers should hava a mo- 

I iMpoly of government work, and the civil engineers of the country be excluded 

n all participation therein, and this regardless ot uli considerations, whether 

n tlio saving of money to the Gnvemment or otherwise. This matter seems 

iilently to have presented Itself to the mind of the Goanl, and no doubt un^ 

Econsciously warped its judgment and contracted its views. How far it did so, 

n only be determined by a careful consideration of the report. Now, what 

V&et* do the board Hnd ? 1. That the works arc pt^mianent : 3. That great 

■wd good results have been proiluced thereby ; 3. That f 330.000 will substan- 

■telly complete the works ; and. 4. That the works, when completed, will 

■probably produce a channel which can be maintained of at least twenty-live or 

I'twenty-six feet in depth. In regard to the amount which will be necessary to 

lAmiplete the works. Ihe Board says : 

" Mr. Bads estimates the cost of doing the work thus summarily indicated 
I at #349,641. 

*' The Board have carefully gone over the details of this estimate, and biv 
BSev« that It is substantially correct. They differ from Mr. Ends In some minor 
Bltcms of cost, but these differences are amply covered by the ^58,273 allowed 
K'fet contingencies. 

"The Board Is therefore of the opinion that the work indicated by Mr. 
is can probably be done tor his estimate, provided no extraordinary contin- 
■ genoies intervene." 

The Commission of 1874 esliraaled Ihe cost of the works at the sum ot 
8,843,110. I agreed, however, to do the work for ^,850,000, thus saviog to the 
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indicates that they will continue to settle, and will therefore require to be raised 
from time to time. When this subsidence will cease it is now impossible to 
predict All the other works may be considered as fairly permanent, or can be 
made so. What repairs will oe needed on them from time to time will be 
moderate in amount and easily made." 

If, indeed, it be true that the sea ends of the jetties will settle, and it will 
become necessary to raise them from time to time, such work can readily be 
done without reference to the sum of $5,250,000 to be paid for the work. The 
act of A.D. 1875 (jetty act) reserves one million of the price, and $100,000 per 
annum as an independent fund for maintenance, which is sufficiently ample to 
cover all such contingencies. 

PROBABLE RESULTS. 

We now come to consider the question ** what depths of channel will the 
works produce ? " In regard to this the Board says : 

'* The foregoing considerations and the facts already stated under the head 
of results actually observed in the progress of channel development during the 
last twelve months, induce us to think that if the jetties were well consolidated 
and raised sufficiently high to prevent leakage and overflow, a considerable in- 
crease of navigable depth would result. We cannot state that, in our opinion 
it is a ' probable result ' that the depth of thirty feet will be attained, as as- 
sumed by Mr. Eads. What the limit will be cannot be positively announced. 
That it may attain a depth of twenty-five or twenty-sil feet is all we can ven- 
ture to expect as a depth which shall permanently maintain itself ; and as past 
experience shows annual fluctuations amounting to about two feet, a perma- 
nent chancel of twenty-five or twenty-six feet will require an occasional chan- 
nel of twenty-seven or twenty-eight feet" 

RECOMMENDATIONS OF THE BOARD. 

Ilaving thus given the facts found and submitted by the Board, we come to 
consider its recommendations. These are, in brief, as follows : 1, That $250,000 
of the twenty-six foot payment }ye advanced to me, to be expended under con- 
ditions similar to those imposed by the third section of the act of June 19, a.d. 
1878 ; and 2 (in the language of the Board), " As every additional foot in 
depth of channel is a benefit to commerce, we would suggest the advisability 
of a change in the terms of payment in the original act, so as to allow of pay- 
ments for each additional foot gained instead of for every two feet, the chan- 
nels and payments to be as shown in the following table : 
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rM^ff ^^yp tiK^. 



x350 500,000 250,000 with 6 per 27x335' 250,000 125,000 irith< 

cent, interest. i cent, intere 



S0x350 500,000 



500,000 with 5 per 
cent, interest. 



28 x350 250,000 



29x350 250,000 



30x350 250,000 



125.000 with ( 
cent, intere 

250,000 with 1 
cent, intere 

250,000 with ; 
cent, intere 
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In the face of the great results accomplished and about to be accompl 
and with less than one-third of the price of the works paid, the Board r 
mends no action whatever by Congress which would really afford me the 
which my necessities demand. The report is rich in expressions of appro 
the work — (xx>r only in its recommendations. Of what avail to me wot 
the advance of $250,000. hampered by the condition that it be expended 
on the works ? Would it serve to relieve me from the mountain of debt 
I bear ? Would it pay, even to a small extent, the contractors whom I 
employed, and who have devoted their whol& fortunes and years of lal 
thi-* prat work ? The liberality of this recommendation of the Board is 
equalcil by that of its second recommendation, which, in plain English 
be stated thus : **The works will not, we believe, produce a greater def 
channel than twenty-six feet. We recommend that for every additiona 
over twenty-six feet secured, Mr. Eatls be paid the following sums of moi 

Again I call attention to the fact that the Board of a.d. 1874 (of ^ 
one of the present Board was the president), recommended the improve 
of the S>ut!i Pass. Thoy said in substance : This work will cost $5,342 
it will s*x^urc a channel twenty-five or twenty-six feet in depth. This is a 
cient channel to accomraotlate the present and prospective wants of comn 
and the work should be done. The present Board (in effect) says : Mr. 
has done the work contemplated by the Board of a.d. 1874 ; he has se 
twenty-three feet of channel depth ; the completion of the works, whic 
of a permanent character, will cost $350,000, and a channel will then be 
duced of twenty-six feet, which can be maintained; for this work Mr. Eac 
only thus far received from the Government $1,686,060, and, with $3,5€ 
of the agreed price still unpaid in the hands of the Government, we are 
willing to recommend that $250,000 more, hampered with the conditior 
every dollar shall be expended on the work, shall be appropriated by Couj 
and provision be made that he shall receive further payments when he ol 
depths which we do not believe he ever can secure. 

The Board, in its report, uses the following language: 

** But it should be remarked that a channel of less depth than eig 
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ieet at South Pass waa not necesgarf. • • • • The useful pcsnlt aceoro- 
plished is, therefore, a ehanntl from eighteen feet to twpntj'-three feot." In this 

lUcction tlie Board might have added that a piTnianunt ehnniiel eighU«n 
depth wa» worth to the Government $230,000 per anniun, asiteofitabout 
□nunt to maintain the uncertain channel at Southwest Pass. 

Particular attention is called lo the following paragraph in the roport : 
The Board of 1874, instituted by act of Congress to determine the best 
method to secure an outlet from the Mississippi River lo the gulf, either li; a 
uuial or bj the improvement of one of its natural oiitlet!i, reported In favor of 
improvement of ihe South Puss nt an eslirontcd cost of <5,iJJ2.nO. deelnring 
Uuit while its estimate waa designed to cover every fiossihle contingency of 
net, it was believed the work could be done For a much [ves sum. No reason 
known why Congress, which adopted this rctommendation, should not have 
left the execution of the work to its own agents, except that the present con- 
■ttttclor, Mr. James B. Eads, offered (o accomplish the results contemplated by 
the Board without payment unless those results were secured. It would seem, 
therefore, that this proposition of payments for results only influenced Con- 
ward the contract to Mr. Eads, instead ot leaving the eneculion of 
the work to its usual agents. Taking this principle ot no [[laymcnts except 
for results as the motive which governed Congress in awarding the contract lo 
Ur. Eads, we are prepared to consider his cjiilms to aid beyond what the origi- 
nal contract gives him, and what the supplemental act of June 10, 1878, ad- 
ices to him." 

This paragraph conveys the plain inference that I have been simply enccut- 
ilng a system of improvements originally designed and recommended by the 
Commission of 1874, and that iho construction of the works was not put in 

hands of the Engineer Corps of tho Army by Congress simply because I 
promised certain specified results on pain ot non-payment This inference is 
fully sustained by the conclusions ot the Board and its recommendations. I 
an thus not only denied tho right lo pecuninry relief by the deductions which 
the Board has drawn from its premises, but the premises themselvw deprive 
me of any consideration in connection with my appeal, of the important tact, 
tbat it was I, and not the engineers ot the army, who iuiliated and planned 
Ihe improvement which has proved so suecesstiil. 

This statement of the Board and its unfair conclusions therefore compel 
^ in selt-defense, to slate that I urged this plan ot improvement at Ihe only 
proper one, upon the attention ot a large number of the members ot the Forty- 
third Congress, in May of 1873, during their visit lo tho mouth ot the river, 
and tliat in the winter folbwlng I mode a formal proposition to Congress to 
deepen the mouth of the Southwest Pass by the jetty system, and oJTertd lo 
fHaran&cilacomplcl^success, 5ir/oreany member of Ihe Corpsot Engineers (so 
br as I can learn) had ever expressed olHcially or publicly any prtfermiet vkat- 
UVtr for this method of improving the mouth of Ihe Mississippi over that of a 
canal, and long hetoK the Commission ot 1874 was even thought of.* In- 

• Tb«n™iBpproprliiIlcmforiBiiirovltiBtheniouUiorih«rlvur»i'«»miulo«yeiir»«ipi. The 
I of drcdjtiniE wllh Inickeu vrta recannnvnilcd. ami Ihr pliin wu npiimvcil hj ■ Itonnl lit 
jrplud 9tBl» Englnecn. In 1SS2. Bnntlii^r Bpprop rill ton wn- mm&r, mA ■ B«n1 mmpiutil of 
a Ullmer, nr Ihi Nnvy, hiuI Mijor CTuM, Genenil Baniud, (nd Ocnrnl ll«Dn«Bid 
uapiiolDdd. TbliBoanlrMonmieadcd.jtnf, Ihe |inic<^ of ■tlrrliii|D[> Ihu baUiiuitlioald 
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In March, 1871, the Secretary of War was rcqueatwl to ca 
tion and survey, with plans and estinifitea of cost, to be made for a ship canal 
to connect the river with the guif, and to report upon the feasibility of the 
s. About three years later (February 4, 1874) a Board consisting of seven 
■nny enginei!r officers reported in favor of its construction, General Barnard, 
lU president, alone dissenting. The niajorily of that Board and the Chief of 
Sogineers took strong ground against the jetties, and the energy with whidi 
Ir opnions were maintained resulted in the passage of a bill in the House 
at RepresentaliTcs in June, 1874, appropriating $6,000,000 with vrhicb to mrn- 
le the construction of the canal, the cost of which was estimated at 
918.000,000.* The Senate Coinrnittee rejected the canal bill, and introduced 
■ bill to crea(« the Commission referred to by the Board as the Commission of 
1974, which Commission did not report in favor of applying the jetty system 
(d the South Pass until January 13lh, 1875. 

I think the membeis of the Forty-third Congress will dissent from the 
Inference sought to be cteateil by the Board, namely, that the method of im- 
prorement adopted by that Congress was originated by the Commission of 
1874, and tliat but for my proposal the engineers of the army would have been 
'Intrusted with the building of the jetties; for the facts xhow that the Commis- 
alon of 1874 would not have l>ecn created but for my proposal, and that if I 
"iiad not made it. and urged the jetty system with all the ability I could coro- 
i, the "usual agents of the government," instead of being intnisted with 
ttiis work, would, in all probability, now be digging in the sickly marshes of 
: Ixniinana the canal recommended by a prior Commission. 

Of that stupendous project. General Barnard, when advocating " an open 
rtrer mouth," dlid, "It would bo a rash confidence that would anticipate a 
eompleted Fort St. Philip Canal earlier than 1884." 

From these facts it is evident thnt if it had not been for my proposition to 
deepen the mouth of the Mississippi River by the jetty system, the commerce 
of the vast empire which constitutes its valley, would to-day, and for yea;a to 
oome, be fretted and hampered by the bars at the mouth of the river, or be 
oompelled to seek expensive and unnatural routes to the seaboard. Further 
^ aomment is unnecessary. 

; remains to bo seen whether an American Congress is prepared to put 
I the stamp of condemnation upon individual enterprise, and decline to act with 
I Justice and liberality toward one, who. in the face of unprecedented difflcul- 
f.lies, has secured to the Valley of the Mississippi, and to the whole country, a 
k deep and permanent outlet from the river to the sea. 



• Set report or tbe SecreUry of Waz, 1371, IST5, v< 
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(See page 902.) 

> ACT OF CONGRESS, 

Approved March X 18!%. 

BEIXG PART OP THE 

RIVER -AJSTD H^^JRBOR BIL] 

OF THAT DATR 



That the fourth and sacceeiiing sections of an act entitled "An act ma 
in^ ain>n>f»rialions for the rejiair, presemitioa, and completion of certain pu 
lie wurk> on rivers and harbt^rs, and for other purposes,'' approved March 3 
anno Domini oijrhtt«en humlred and seventy-five, authorizing James B. Ea 
and his a<S(K'iatt*s to create and (lermanently maintain a wide and deep chani 
betVi<en the S.»uth Pass of the Mississippi River and the Gulf of Mexico, 
and they ar\' honby amende«l so as to provide, in lieu of the payments thert 
provided, that (niyments to said Eads or his legal representatives shall be ma 
as follows, namely: 

The Sei-reiary of War is hereby authorized and directed to draw his wi 
irnnt upon the Secretary of the Treasur}* of the United States, in favor of sa 
James B. Eads or his l^al representatives, for the sum of seven hundred ai 
fifty tlKHisand dollars, which said sum is hereby appropriated; and the Seci 
tary of the Treasury is hereby authorised and directed to pay to said Eads 
his legal repiviscntatives, out of any money in the treasury not otherwise appi 
priated^ the sum for which said warrant is drawn. 

When a channel shall have been obtained by the action of the jetties ai 
auxiliary works authoriied by said act, twenty-five feet in depth, and not h 
than two hundred feet in width at the bottom, through the said jetties, the 
shall be paid five hundred thousand dollars. 

When a channel shall have been obtained through the jetties twenty-^ 
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feet in depth, and not less than two hundred feet in width at the bottom, there 
shall be paid five hundred thousand dollars. 

When a channel thirty feet in depth, without regard to width, shall have 
been obtained through the jetties, there shall be paid five hundred thousand 
dollars ; and the one million dollars provided by the hereinbefore-recited act to 
be paid by the United States, in ten and twenty years shall be earned by said 
Eads and his associates, and the same, with interest, shall be paid to said Eads 
or his legal representatives, at the times and in the manner provided by said 
act. 

The one hundred thousand dollars per annum provided by said recited act 
to be paid to said Eads and his associates during a period of twenty years, 
shall be paid at the times and in the manner therein provided, upon the main- 
tenance by said Eads and his associates of a channel through the jetties twenty- 
six feet in depth, not less than two hundred feet in width at the bottom, and 
having througl^ it a central depth of thirty feet, without regard to width. 

Nothing herein pontained shall be so construed as to repeal or in any wise 
affect the provisions of the amendatory act, approved June 19, anno Domini 
eighteen hundred and seventy-eight, by which said Eads is entitled to receive 
certain moneys to pay for materials furnished, labor done, and expenditures 
incurred in the construction of the work at the mouth of the Mississippi 
River; and the whole of the hereinbefore-recited act, approved March 3d, anno 
Domini eighteen hundred and seventy-five, except as the same is hereby ex- 
pressly modified or amended, or has by act heretofore passed been modified or 
amended, shall be and remain in full force, and have the same effect as if this 
act had not been passed. 
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APPENDIX XXI.—{eonUnued). 



Nnmber 

of 8Ub- 

divi- 
elons. 



25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

Totals 



Area of Pnbdi- 

visions in square 

feet. 



5,400,000 
200,000 
250,000 

60,000 
100,000 
200,000 
250,000 

60,000 
125,000 
250,000 
250,000 
125,000 
250,000 
250,000 

7,770,000 



Mean depthfi in foib- 
divisions in feet. 



1875. 



34.6 
37.7 
31.3 
28.0 
31.5 
38.9 
41.3 
23.0 
38.7 
28.5 
31.3 
39.9 
44.6 



1879. 



28.8 
36.3 
34.0 
30.4 
36.9 
41.0 
42.3 
15.6 
32.5 
33.3 
34.1 
39.5 
42.6 



Scour in subdi- 


Deposit in sub- 
divisions in 


visions in 


cub. yds. 


cub. yds. 


1875 to 1879. 


1875 to 1879. 


356,482 


261,665 




42,963 




12,963 


6,666 




8,889 




40,COO 




19.444 




2,222 






84,259 




57,407 


44,445 




12,963 






8,764 




18,519 
431,480 


490,445 



Number of 
soundincs in 
subdivisions. 



1875 



241 

10 

10 

2 

4 

7 

11 

2 

7 

7 

14 

10 

8 

4 

837 



1870. 



843 
24 
28 
14 
18 
24 
26 
10 
26 
80 
25 
17 
26 
25 

1186 



Excess of scour over deposit over whole area of 7,770,000 square feet, 58,968 
cubic yards. 

KEY TO COMBINATIONS, 

Combination A contains subdivisions 1-5 inclusive. 
" B ** 1-15 

" C ** 1-23 ** 

it D ** 1-31 " 

i« E " 1-37 " 



Letters 

of 
combi- 
nations. 



A 
B 

C 
D 
E 



Area of combi- 
nations 



in square feet. 



2,500,000 
4,000,000 
5,300,000 
6,520.000 
7,770,000 



Mean cain In Mean loss in 

depth on | depth on 
combinationti combiiiations 



from 1875 
to 1879, 

In feet. 



1.10 
0.63 
0.54 
0.52 
0.20 



from 1875 
to 1879, 

in feet. 



Scour in 

conibinstions 

fr«»m 1875 

to 1879, 

In cub. yds. 



101,852 

92.963 

105,926 

125,444 

58,965 



Number of 



from 1875 I 
to 1879, 



in cub. yds. 1875. jg-^^ 



in com- 
binations. 



114 
171 
287 

287 
337 



340 
612 
825 

987 
1136 
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APPENDIX XXIL 

(Sec |iage 221.) 

No. 1.— TABLE SnOWIXG CHANGES IX GULP BOTTOM BEYOXD 

TUE JETTIES. 

(See rUte 24, facing i^ige 220.) 

Table or Chaxoes ix Depths, with Scx)ce and Fill in Cubic Tabos, com- 

FAKINO SUBDITISIOKS OF CaPT. BboWX's FaX-SHAPED ABEA, Nos. 7 TO 19 

iNTLixvE, 1876 A>'D 1879. ySee Annual Report of Capt M. R. Brown, 
June 30. 1879, pBge 36.) 



Uo. of 
Hihdi 



I 

8 
9 
10 
11 
12 
13 
14 
15 
1»5 
17 
1^ 
19 



MrAn dtrp(h«. 




Cubic jrard* of water 
overiyiDg sabdivisions. 




«3.63 
;^^.40 
W.7H 
47.9:3 
52.48 
50.50 
3H.S0 
81.46 
35.20 
3:137 
29.28 
31.44 
37.08 



62.66 
58. .30 
56.58 
47.70 
54.54 
51.05 
40.ai 
34.7:3 
40.26 
39.01 
3:3.16 
3.5.92 
39.47 



3,146.568 

1.177,965 

1.911,590 

1,804,280 

1,910.1K)0 

l,177.9tV5 

2.6W.385 

354,931' 

19«1,900. 

I 395,:320l 

1,658,310 

390,660 

I 195,900 



Sconr, 



Fill, 



5x * » 
si c5, 



cob. yds. cub. yds. '. ? ^^ 



7,415,403: 7.303,062 

2,547,9a5 2,54:3,532 

3,807,800i 4,005,839 

3,203,170 3,187,621 

3,714,389 3,860,303 

2,205,950 2,227.400 

3,631.752 3,982,775 

413,612 456,546 

256,699. 293,599' 

488,689 571,281 

1,798,376 2,036,957 

454,959 519,838 

269,090 286,413 



198,039i 

i45,*914' 
21,450; 

351,023 
42,934! 
36.900; 
82,592^ 

238,581" 
64,879 
17,323 






112,341 19 90 

4,373 15 33 

46 30 

15,549^ 50 a5 

' 56 43 

40 33 

66 72 

14 13 

J 15 10 

; 53 11 

271 55 

36 14 

12 4 



Totals 16,985,674 30,204,79481,274,881 1,202,350 182,263 



I 



30,204,794 cubic Yards .q m j av • tona 

-i*i .»o- a-^t —^ I = ^01, mean depth in 1876. 

16,980,674 square feet '^ 



31,274.881 cubic vards 



16,985,674 square feet 



= 49.71, mean depth in 1879. 



Arerage increase of depth over whole area 1.70 feet 

Excess of scour over deposit ** ** 1,070,087 cub. yds. 
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No. 2. — Table comparixo U. S. Coast Survey of 1875 wrni Survey op 
U. S. Engineers op 1879, usixo Subdivisions of Capt. Brown's Fan- 
shaped Area. 



No. of 
6ubdi-; 
viiiionj 



Mean depthH, 
feet. 



1875. 



18T9. 



15 
10 
17 
18 
19 



86.52 
35.30 
34.32 



Area, 
fiqiiarc feet. 



40.20 190.000 
39.01 I 395,320 
33.10 ' l,aj8,310 



Cubic yards of water. 



18TS. 



1879. 



34.30 ' ;,»5.93 ' 300,000 
34.05 ! 30.47 ! 195,900 



200,058 203,599 
517,722 571,281 
2,108.044 2,0;}0,957 
407.151 510,8:^8 
251.405 I 280,413 



Totals 2,837,000 3,040,080 3,708,088 



Scour, 



Fill, 



cul>. yd*, cub. ydi* 




I 
• • 

*- »"■ ^ » 

7\ K 



10 

11 

55 

14 

4 



3,040,980 cubic yanls 
2,83'7~b90'square"fcet' 



= 34.05, mcim depth in 1875, 



8,708.088 cubic yards _„ , ,, . ^^^ 

— — - - — 3.).2J^, moan depth in 1870. 



*^i 



837,000 square feet 



Average increase of depth over whole are;i. . . . 0,03 feet. 
Excess of scour over dcjxwit 07,108 cub. yds. 
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APPENDIX XXIII. 
(See page 2S8.) 



n OF Sx.'BaiDctcE or Coscbcte Hu>cr9, 


ElPBESSED 


IK DECiMiLS or 1 




Foot. 






KAOT JETTT. 










Sub-Wmw in D«It 






""■^ 


moBilM afUT IM muuth. 


SnoWhi. 


inmonlhs. 




IM 


.107 


.0»0 


.197 


ion 


.118 




nn 


.233 


106 


.IM 




3M 












.5.10 


108 


.m 




SIS 


.505 


IMP 


.200 




288 


.433 


110 


.983 




au 


.SS5 








206 


.4fi7 


iia 


.3»1 






.Mff 












IH 


.Wt 




978 


.SH 


115 


MS 




Ml 


.409 


110 


.410 




297 


.637 





















WEST JETTT. 



.„„... 


9uhFld,'i.r^ In 4 ni..nm» 


SubKidmrr In n*« 


Total ■'ubsldf nee In 


■tUT Ul in..nth. 


Smgnlhu. 


B mouth.. 


m 


.IW 


.028 


.193 


jti 


.OIK) 


.ms 


.148 


ia> 


.171 




.109 


nw 


.SS't 


.<m 


.301 


107 


.247 


.(Ml 


.238 


IDS 


AM 


.040 


.KIO 


109 


.S10 


.IRO 


.520 


110 


.4:i7 


.191 




III 


.:(7l 


.103 


.473 


113 


.314 


.108 


.423 


Avurage... 


258 


.082 


.340 



Average subsidence on bolh jptliei 



taof Eubsidence per month 0.042 Teet, or i inch. 



APPENDIX XXIV. 

(See page 235.) 



RECORD OP NAVIGATION. 



Sailing Vessels in and out oyer South Pass Bab. 



Draft In feet. 


Mav, 1875, to 
July, 1876. 


Jnly, 1876.to 
July, 1877. 


July, 1877, to 
July, i8:a 


Jnly,1878, to 
July, 1879. 


JuIy,iaT9. to 
May 18, 80. 


Total 


10 to 18 
18 ** 20 
20 ** 22 
22 ** 24 


19 

• • 

• • 

• • 


307 
20 

• • • 

• • • 


922 

109 

32 

• • • 


923 

89 
15 

4 


955 

130 

40 

5 


8126 

348 

87 

9 


ToUl Number.. 19 


827 


1063 


1031 


1130 


3570 



Steamships in and out over South Pass Bab. 



10 to 20 
20 - 24 
24 " 25 


29 

• « 

• • 


158 
10 

ff • • 


576 
11 

• • • 

587 


653 
81 

* • • 


704 

134 

2 


2115 

236 

2 


Total Number.. 29 


163 


734 


840 


2353 


Total steamships and sailing vessels in five years 




. . . 5923 
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APPENDIX XXV. 

(See page 340.) 

EMPLOYEES DKERVIXG HOXORABLE MENTION. 

R. S. Elliocc PriTftte Secivtanr and SecreUrr South Pl»s Jettj Co. 
Wm. S. NVLfocu* C«pCAai of dmige-bottt G. IT. R. Barley, 
W. L. Wh^c ChwC Clerk aiki Paymaster at Port Eads. 
W. J. Kamer. Cashwr and Purchasing Agent in chaige of New Orieans 
cfiw and Secrrcarr in compilatioa of Bistoiy of Jetties. 
HT^^TT CoTT. Sapmntendent of mattress work. 
Th'.HEtAs T. Ruber. Captain of steamer Gruflom, . 
Jani*^ Keefe. Master Mechanic and Superintendent of Gonstnictioa. 
Ch.kUZKv,v Hoadler. Foreman of Mattress Placing and Sinking. 
W'T!. TinsleT.^ Foreman of Mattress Constractioiu 
Jvha IloIUad.* 
H. C llUa hanl* - 

Ct-a\ l^ Mitcht'lL PiltMlnrer and Concrete Foreman. 
J :jvrh Grvrri'i, Master Maohinist. 
M. C Tu.lv. F^^r*rjAn and Mate of dredge-boat Bajfley. 
l\''t'T Mo<.i^» lY.e-drivvr Foreman. 
Joes MA'tee. '• '* 

Win. Fiivr. RlaoksRiith. 
J. T. H*u5toru Leadsman. 
J ?hii Frfcs^r. Captain of Tusr Brtarty. 

G^\ W. Avlam.5, Captain of Txiir iT//-! Andretrs and dredge4x)at BayUy. 
S|>r:.vr P. Rous^* Chief Engineer of steamer Grafton, 
F. C. Welichhansv Telegraph Operator. 
W. J. Mathews •' ** 

A. W. Wire. '• •* 

J. H. Stockier. Resident Phrsician. 
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APPENDIX XXVI. 



GEOGRAPHICAL, HYDROMETRICAL, METEOROLOGICAL, 



I. Geographical. 



Location of Jetties. 

Longitude 89 deg. min. west from Greenwich. 
Latitude 29 deg. min. north. 



II. Htdrometrical. 
a. FluvicU. 



Location of Qange. 


Diettancc from Gulf. 


Ran^ of River. 




Carrollton 

Head of Passes. . 
S. Pass Light- 
house 


115 miles. 
2\ " 


17.40 feet 

2.50' ** 
0.40 " 


Prom - 1.70 
on gauge to 
+ 15.70. 



h. Tidal. 



Character of tides, diurnal (single day type). Mean rise and £aU, 
14 inches. Extreme range (from storms and other causes), 5 feet 
Tidal current approaching delta, maximum velocity, 1.5 feet per 
second. Reverse currents in South Pass at Port Eads, with Car- 
rollton gauge at -f 0.70, tide rising during observations 1.43 feet, 
and at a depth below surface of 18 feet, average velocity, 0.82 feet 
per sec. ; maximum velocity, 1.06 feet per second. ** Average 
flood-tide" of U. S. Engineers at South Pass Lighthouse (da- 
tum plane for measurements of channel depth), 1.8 feet above 
mean low water of U. S. Coast Survey, and 0.2 feet below datum 
plane at head of pass. 



in. Meteorological. 



a. Winds, 

Direction, chiefly between N. E. and S. E. Ma3dmnm velocity 
observed, 61 miles per hour. Average velocity in seven storms 
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INDEX. 



AccretUms on leeward bnnk, 73. 

Acres, number of, in Mips. Valley, 2. 

Act ot concession, anniversary of, 96 ; text 
of, 261-265 ; amendator}', text of, March 
8. 1879, 368, 369. 

Adams. Capt. Oeo. W., placed in change, 188. 

Agriculture^ wealth of, land-loclccd, 6 ; bene- 
fits to, 236. 

Alexander, Oen. B. S., member of Advisory 
Board. 93 ; on Commission of 1876, 14'i. 

Aligmnent, curve of, 74 ; East Jetty, 75. 

Atidi'ewn. Jaine*^ conditions of contract of, 
67 ; biographical, 72 ; jetties indebted to, 
241. 

Af)rons, wooden, 87. 

ApproptiatiOfiSy Congress must make, for pay- 
ments, 265. 

Arkansas, The, description of, 4. 

Associates, Bads's, in concession, 67. 

Atwoofi, MnUie, sch«K>ner, 96. 

'* Averdge flood tidey'' discussion of, at head 
of passes. 801. 

Axes, neutral, head of passes, 118. 

Ballast, dischanred at Port Eads, 210 ; where 
obuined, 210. 

B inqnet at St. Loni^ to Bids, 66.- 

Bar, blockaded in 1859, 7 ; rate of advance, 
\\ ; normal depths on, 18 ; slopes of, 13 ; 
dimensions of, 15 ; will not reform soon, 
85 ; theory of formation by Oen. Humph- 
reys, 42 ; foimed by same process as at 
other delta rivers, 45 : cannot be deepened 
over 20 feet by stlrriiiir process, 60 ; ad- 
vance of, di-cnssed by Commission of 1875, 
61 ; at South Pass, least depth on, 1&)75, 
72; rcfonnatlon hastened by delay, 81; 
advance of, prophesied by opponents, 198 ; 
report of inspecting officer disproves nd- 
vaiice of, 198: difference bctwe n 8. nnd 
8. W. Pass, 2^}l ; format ion of, described 
by Board 1875, 2.V) ; a<l v.ince of. calculated, 
257; solidity of, shown bv pile-drivinff. 
278 ; advance of. dis'ussed W Board 1879, 
856 : retrojrression of, proved. 3.57. 

Bar^ outer slofki of, chanjres In, 102 : Schmidt's 
survey of. 103 : n-port on, by Board of 1878, 
192 ; results of jcttlc'* upon, 216 ; changes 
in, iliustnited by curves, 217, 218 ; chat«i?es 
in, illustrated by movement of m.jterial. 
230 ; results on, shown by fan-shnped 
area, 22'i; sh'»als and lumps on, reduced 
by cum»nt, 234 ; changes in, shown by 
tables. .S7a-.373. 

^rnard, G^n. ./. G., president of Board of 
1874, 21 ; makes minority report, 22 ; 
member of .Advisory Board. 92 ; on Com- 
mission of 1876, 142 ; on Commission of 



1877, 166; letter of Eads referred to by, 
170: on Board of 1878. 191 ; his relations to 
jetty project discussed. 197 : explains 
reasons for minority report, 198; stat»*- 
ment of, before Senate Committee 1878, 
800 ; president Board 1874, 243 ; minority 
report of, 247-249 ; reports on £;ids's let- 
ter. May 18, 1878, 818 ; president Board 
of 1879, 835. 

Barges, size of, 77 ; to sink mattresses, T9 ; 
bipacity for stone, 209 ; fleets of, for grain, 
287. 

Basin, caused by \*1ng dams, 152. 

Basins, drainage, description of, 3. 

Bay, Gar<len Island, 70. 

BayUy, O. W. Ji., early advocate of jetty 
system, 54 ; journal of, 74 : general direc- 
tion of affairs given to, 81 ; death and 
memoir of, 146 ; concurs in Corthell's 
statement, 282. 

Beavregaid, Gfu. G. T., member of Board of 
1852, CO ; opinion of, on jetties and canal, 
247. 

Biton, Mocks of, for consolidating jetties, 
188. 

BUI for improvement of S. Pass passed by 
Congress, 6<». 

Board of 1852, recommendations of, 17-20 ; of 

1874, maJoHty favors ship canal, 21 ; ad- 
visory, meets, 92 ; opinion of, 93 ; of 1878, 
191 : report of, Ii»2-1M ; report reviewed 
by Eads, 194-200; of 1874, 243-250: of 

1875, 251-260 ; aUvisoiy, report of, 266-274 ; 
report of, Jan. 23, 1879, 835-355 ; reviewctt 
by Kads, 857-367. 

Bonds or money in pnyment. 26.5. 

Bridqe, St. Louis, constmctcd by Andrews, 
"%> 

BHd!e rope for mnttress, 78. 

Briquette* for testing cement described, 204. 

Brown. Capt. 3f. Jl., snneys channel. May, 

1876, 100 ; hii fan-sliaped area, 2^ ; com- 
plimentary. 240. 

Buinson, ftenj.. plans ship canal. 1832. 19. 
Bus-tff/, Gtn. r'vr*//*, I'Xtracts from letter of, on 
commercial benefits, 236. 

Cameroti, J. T)., Secretary of Wnr, complies 
with requests of Eml**. 104-106 ; instructs 
Commission. 1876. 143. 29'.». 

Cannt, Fort St. Philip, history of project of, 
19-23 ; bill of. passc;d House of Rep.. 47 ; 
bill of, did not pass Senate, 48 ; Commis- 
sion discuss location of. and give estimate. 
60 ; report of Board, 1874, 243 ; lorarions 
discussed by Board, 1875, 253 ; estimate 
of. 254. 

Car, damping, for concrete, 190. 

379 



INDEX. 



381 



Dyke, LiohfhoiiM. extension of, 183 ; damaged 
by current, IM ; rebuilt, 1877, 177. 

Bad/>, Jana* B., addrens of, before Merchants' 
Exchansre. 1 ; biojmipliy of, :s!3 ; declarer, in 
faVt)r of jettleH, in May. 1873, a4 ; offer* 
extraordinary indiicementj) on account of 
hosriliry of (toverntneiit engineei-H. 2.'i ; 
nuikes i^ornial |)n)i)o?«ition to deepen S. \V. 
Pa*"*, 25 : conteniiH ai<ine a>caiii»t opposi- 
tion, 28 ; aildressi'.-* letU'r to Wind'im, 28 ; 
fitate8 jettie.H not been tried, 37 : reviews 
Ilunlpllrey^•, May 29, 1874, 4:J ; nmke« 
proposition to deepen S. VV. Pa*«i*, ti2 ; 
npeech of, at banquet, 187.5, 06 ; absence 
of, from jetties, 1873, 81 ; letter to Patter- 
>on, March 7, 1876, 98 ; letter to Taft, 
May 2i 1876, 103 ; his requests, 105 ; de- 
cide-» i)lan for hcvui of parses. 113 : letter 
to SecR'tary of War, May 7. 1878, 168; let- 
ter to Robertson, reviewlnsj Humphreys' 
letter. 1?2 ; submits drawini^M and esti- 
mates to Board, 1878, 191 ; reviews report, 
194-196 ; tlieories of, pmvm by results, 
219; tribute to, 241; authorized to buiJd 
jetties, 2»il; letter to Secretary of War, 
May 23, 1876, 278; letters to 'Patterson, 
27l»-280 ; m ikes recpiests of Seer«?tarv of 
War, 2*^ ; letters in N. <). papers, 289-291. 
293-295; letter of, to Secretary of War, 
April, 19, 1817. 3()4-:}()8 ; May 7, 1H78, ,309- 
313 ; answer of. to Huniphn^vs' h'tter, 
June 1, 1878, 3J5-3:*) ; letter of,* to lioard 
1879, SB7-341 ; reviews report of Board 
1879, 357-3(57. 

Ea*t I'f/tnl, zero for all distances, 84. 

£/Jwartii, Jo/tt-ph, construct;* pumps for " Bay- 
lev,'' 161. 

E^ecuht\ steam, for roncrete, 189. 

ErnbfirrciMmetitii^ work hami)ert^ by, 155. 

Einj^oy€e.< work for certillcaies, 156 ; list of, 
desen'inj; mention. 376. 

Engin^er-in-charge^ daily w»>rk of, 82. 

Enijifi^ers, CiriC, national work-* in Europe 
intrusted to. 26 ; sut»|M)rt Eads's views, 
47 ; favor jefty plan, 239 ; American Soci- 
ety vi^it jettie's, 2.3J). 

Engineer Cin'p<, jetty, efflciency and faithful- 
ness of, 2<>fi. 

Engini-er<, Mi 'if art/, national works In their 
char<;e, 2.') ; oppose Eads's proiM)sition, 
1874. 26 ; opj)o-ie «;iviii«r iniprovefuent ro 
an oiit-'idiT, 47; none favor jetty j)Ian 
fully. 197 ; hostility of, comiHMk»d severe 
pro virions in act. WH. 

Eroaion of bank.-* not de|X'ndent on friction, 29. 

Etttunry, ancient, of Mis-i-sippi. 10, 

ErjiO'fafion of producJs increased by jetties, 
255. 

Foritfiey, C. O , opposes jetties before Con- 

gT.«ss, ;j8-40. 
Francis, Vupt. li., pilots S. 8. Hudson through 

jetties. liW 
Frnncu, St., The, description of, 5. 
Freights reduced by jetties, 236. 

Gager, Capf. E. r., commanding S. S. Hud- 
wn, enters jetties, 1(18. 

GfOf/rapfiicaJ locati(»n of jetties, ,377. 

GUltiwrt, Gen. (^. A., on Board. 1874. 21. 247. 

Grafton, steamboat, arrived at Porr Ead**. 75. 

Grain not liealed since construction of jet- 
ties. 237. 

Grand Bnyou. halfway up the pnss, 70 ; Eads 
intended to dose. 73 ; closure of, and 
eff«'Ot«*. 111>; dam at, described. i;}9 ; rc- 
pulrs of dam. 141. 

Grant from V . S. to Eads, authorizing jetties, 
text of, 201. 



Gratit, f^apt. John, constructs machine for 
deepening channel at head S. Pass, 215. 

Gravel for concrete, 203 ; worked Into mat- 
tresses, 208. 

Gu^\ depth of, 10 ; inland sea of salt water, 
14 ; no barrier to current, 34 (se- bar, 
O'ftertilope of, lor changes made by jetties); 
changes in greater depths of. 231 ; sur- 
vey of, 2a ; results in, dUcussed, i^l. 

Hartley, Sir Charle* -4., abstract of his two 
pa|>ers on Danuln* jetties and discussion, 
53-5rJ ; member of Advisory Board, 92. 

Htati itf' Pantetf, problem of, 110 ; conditions 
of, described. 112 ; extent of works given, 
119; principle of works stated, 12<)-l*i2; 
results of works, 1877, l.'C, 138 ; r6sum^ of 
works given, new works described, 175; 
final results of work", 1H3 ; economy and 
extraordinary effect.* of works, 184, 185 ; 
geneial results given, 223 ; works at, 
enumerated by Btiard, 1879. 343, 344. 

Head of So'ith /Vwr, bar of, described, 112 ; 
development of channel, 137 ; work de- 
layed by finances, 156 ; attempt to deepen 
by current machine, 215 ; bar at, weaiing 
away, 258 ; shoal at, discussed by Board 
1878, 300. 

Head of ^\'ater at Kipp Dam, 88 : current cre- 
att»d by, through west jt-tty, 89. 

Hebert, p. o., opi)osed jetties before Con- 
gress .38-40. 

Hdq'ard, E. If'., classified silts to find law of 
deposit, .34. 

History of Jetties, reasons for writing, given, 3. 

Hostility ot Government engineers compelled 
Eads to raise additional means, 68. 

Howell, Mnj. C. W, on Board of 1878. 21 ; 
states that conditions for succe««-« by jet- 
ties do not exist, 36 ; assistant of, 
makes sun-ev, 97 ; writes letter for X O. 
Democrat, 9§ ; on Board, 1874. 847 ; pub- 
lishes l.-tter about jetties. 278-287. 

Hndfton, S. S.. entered jetties, lOR. 

Humph rei/ii, den. A. A . approves renort of 
Board, 1871.21 ; replies lo Eid*. M»iv 22, 
1874, .36; takes issue with Ead-'s view*-*, 41; 
oppose-* Eads's proposition. Febniarj', 
l»i5. 63 ; nublished memopandums, 104' ; 
interdicteu fwm further interference. 106; 
writes letter to l<olH»rtson. 1878. 171 ; his 

Sredictions not fulfllhd. 234 ; imMuoran- 
ums of, 28.'> ; interference with jetties, 
286 ; letter of, to RoberL-Mm, 320-324. 
Hydrometrieal table of data, 377. 

/"m^n'fojM, jetties are not, 1.57. 

Injury to jetties. j>enalty of, 264. 

ItufjP^rttnrf officer Instructed by Secretary ot 

War, 106. 
Instruct iontt of Eads to assistants, 81. 

Jtttien, Mississippi, world affected by, 1 ; will 
not back up water, 34 ; shonld 1h' pjindlel, 
34 : Euro|K»an, .50-.59 ; Comnils-lon of 1R75 
give reason for api>lication of. 61 ; also 
prefer them to ship canal, G2 ; hx'atiou of, 
at South Pass, 73 ; width between. 73 ; 
first effects of. 93 : ceneral problem of, 
111 : described, 147-149; height of, 208; 
bnper>'ious by deposlts^jgravfl, etc., 230 ; 
commercial benefits of, 8^238 ; principle 
of. nmlntMinc>d fon*ver. 841 ; desijjned ny 
Board. 1874. 244 ; ••stimate of. by llowtll, 
245 : difficulties of. enumerated, 246 : ad- 
vantages of, stated by Barnard, 24'< ; Euro- 
pean. 2.52. 253 ; principle of, explain^l by 
Bo.ml. 1K75. 2.V» ; ««p<'eincation«» of. 2.57 ; 
e-timates of, 2.5rt : compared with cana'., 
259 ; width between, 2 6 ; less difficult to 
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President U. 8. appoints CommisBion, 1876, 

14:2. 
Pr€M, New Orleans, opposes Eads, 87. 
PricM of James Andrews & Co.'s contract 

high, 67. 
Public laruU^ materials on, to be used, 264. 

Railroad, construction of lines of, 6. 

liain/all, average per annum, 378. 

Recomniendationg by Board of 1878, 193 ; of 
Board 1879 reviewed by Eads, 3a"i-3tt7. 

Re^iU, dense growtli of, on banks of pass, 70 ; 
cut down for store-room, 82. 

R^fertiice, plnne of, 71. 

.ffe^KTasked by Ead^, May. 1878, K.9. 

IUprt*€nfafiv-it, Hour<e of, directs Secretary 
of Treasury to furnish results, 101. 

RepnhllCy Grande steamer, 96 ; soundings ex- 
hibited on, 280, 291. 

Research, schooner, arrived at South Pass, 
1873, 71. 

Results kept secret by official^*, 107 ; at head 
of passes, 183 ; permanency of, at jetties 
discussed, 224. 

Rhotue, dykes of, described and their failure 
discussed. 51, 52 ; dykes on, 2.'V2. 

River, MinsUnippi, one of suWlimest wonders 
of Creator, 1 ; the great, only natural out- 
let to commerc**, 8; uniform section of, 
below Red River, 80 ; conditions of, below 
New Orleans, 111. 

River, Red, description of, 5. 

Roberta, W. Milnor, member of Board 1875, 
49 ; member of Advisory Board, 9-i. 

RaWrtson, Hon. E. \V., letter addressed to, by 
Humphreys, May, 1878, 171. 

JhibVe-MtOfUf on crown of jetty, 208. 

jRudt^ UHiU on concrete blocks, 2J8. 

Sand, size of particles of, 153 ; washed into 
channel, 188 ; for concrete, 803 ; ratio to 
water, 207. 
JScantUi'i, strips of, for mattresses, 77. 

Sc/uni-lf, Max E , survey of, beyond jetties, 
1876, 103 ; promotetl, 147 ; concrete de- 
scribed by. 188 ; cribs described by, 808 ; 
indoiKes CorthelTs statement, 28:3. 

jSchurz, Hon. Carl, spe«*ch of, on com|)Osition 
of commission of civil and military engi- 
neers, 26. 

jSecreffiry of War, requests mode of, by Eads, 
105 ; appealed to by Eads, 116 ; payments 
authorized by, 26:} ; to report to Congress, 
264. 

sSediinfnt, relation to velocity, 11 ; other laws 
Kovcming it, 12 ; amount transported by 
Mississippi River, 13 ; total amount dis- 
chaiged, 15 ; ratio of, suspended, 29 ; rela- 
tion to velocity stated by llumphrevs, 43 ; 
Eads's experience with, 45 ; relation to 
depth of stream, 46 ; how carried by lit- 
toral current, 73 ; ratio to water, 217 ; 
continuation of deposits of, 226. 

^hipment^, foreign, table of, 235. 

^SOck/f^, T. E., member of Board 1875, 49; 
member of AdvLsory Board, 92. 

-Sry/, Pa^s d, Loatre, described, 176 ; detailed 
cost of, 333. 

^iU. S. W. Pa^, reasons for construction of, 
129 ; description of, 130-133 ; raised, 180. 

^UIk, classification of, proves law of depo^^lt, 
84. 

^jk-cKUations of act suited to S. W. Pass, 168 ; 
for cement, 204. 

^Spikes used in mattress strips. 7f«. 

^tanard, (rov., speech of, in favor of Eads^s 
bill, 1875, 64. 

^teatners, mcrease of, 235. 

^Uirring, bar deepened by, 1853, 18 ; process 
of, not satisfactory, 255. 

Stone thrown from jetty by waves, 18S ; total 



amount used, 809 ; where obtained, 309 ; 
to be placed in store, 270 ; total amount 
used, 832. 

Slortns, violent, described. 234, 225. 

Stratification of bar ascertained, 168. 

Strii)s, mattress, 78. 

Subsidence, jetties secured against, by loca- 
tion, 78; record and probability of, 227, 
228 ; cau<M?s of, 2si8 ; discussed oy Board 
187D, 848 ; table of, 874. 

Sulina compared with S. Pass by Humphreys, 
41 : described and compared with S. Pass 
by Hartley. 54-58. 

System, Mississippi River, 1. 

T(tft, Alphofiso, legal opinion of, on head of 
pass qtie»tion. 145 ; letter to, and reply by 
Eads, 278. 2^. 

Teredo navalht, effect of, 226 ; effects of, dis- 
cussed by Board 1879, 851-868. 

Tfnts, cement, 204. 

Thennometrical, 878. 

Tides, range of, 14 ; depcri>'ed, 85 ; plotted, 217. 

Times, S. O., publishes Eads's letter. 289. 

To70-boafs. opposition of, to jetties. 117. 

Tower, Oen. z. B., on Board of 1878, 191. 

Tributary, each, of Mississippi, described, 8. 

'I\tg, steam, used for towing mattresses, 79. 

Undermining, no danger of, 285. 

VaUey, MissiaHitpi. comparison of, with Euro- 
pean, 2 : wonderful productions of. 2. 

Vessels, drafts of, increased by jetties, 237. 

View, bird's-eye, of Port Eads and jetties, 210. 

Volume of water lost through jetties. 1.57; 
normal, nearly restored, 184; increasing 
In S. Pass not advisable, 200 ; normal, can- 
not create maximum depth, 869; in S. 
Pass should not be increased, 850. 

Warren, Oen. O. /T., on Board 1874, 21 ; mi- 
nority report of, 1H74, 249. 

Wacff, tidal, velocity of. 15. 

Ware<f, force of, 206 : effects of, upon works, 
225 ; hfight of, 22.5. 

Way^, mattress, KlK>wn in plate, 77 ; constmc- 
tion of. hastened, 82 ; extent of, 82; con- 
struction of, at h«ad of passes, 179. 

Wedf/es, oak, for niatttesnes. 7S. 

Writzel, Gen. G , on Board 1874, 21, 248. 

We*t. Hon. ./. R., reported bill in Senate, au- 
thorizing Commission, 48. 

Wharf ioi concrete work described, 189. 

Whitromb, H. />.. meml)er of Board 1874, 49 ; 
member Advisory Boanl, flS. 

WUlow8, described. 76 ; carried in bundles, 
77 ; total amount Uhed, 209. 832. 

Windom, I fan. WiUiam, letter addressed to by 
Ejids, 1874, 28. 

}Vlnds, Influence of, on currents, 16 ; influence 
of, on bank formation. 74 ; direction, ve- 
locity, and efft'cts of, 877. 

Wing dam*, object of, 90 : progress of con- 
struction, 90; description of, 90; rai«ed 
to surface, 149 ; extraordinary effects of, 
149 ; effect of, upon channel development, 
157, 226. 

Wotks, completion of, prepared for, 189 ; esti- 
mate for completion of, 191, 837. 844-846. 

Wright, Oen. H. G., minority report of, 1875, 
62 : on Board 1876, 142 ; on Board 1877. 
165 ; refers to Eads's letter. 17<» ; on Boani 
1878, 191 ; examined by Senate Committee, 
1878. 200 ; favors cnnal. 260 ; reports on 
Eads's letter, March 13, 1878, 313-319; 
opinion of, discussed by Kads, 8G0, 861. 

Yawl, crew of, handled mattrchses, 79. 

Yazoo, the description of, 5. 

Yellow feter^ epidemic of, at Port Eads, 186. 



